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Ideas from Abroad for Coach Building 

What the Best Foreign Body Designers and Constructors Are Doing, Post- War Prod- 
ucts and Departures from Usual Practice Noted in England, 

France and Germany. 



WHILE great advances have been made in body 
building in this country in recent years, it must be 
admitted that the artists and workmen of many of the 
European countries lead us in their happy combinations 
of the artistic and the practical, notably in the smaller 
details and features which really make the fine body so 
desirable. In compliance with its plan to present for 
analysis and comparison, the work of the best foreign 
manufacturers as shown in post-war chassis, Automotive 
Manufacturer in this article will present for analysis and 
comparison some of the fine bodies. Many of these were 
shown in the larger motor shows of Paris, London and 
Glasgow, while others have been brought out subsequent- 
ly. For considerable of the illustrative material, thanks 
are due to Cooper's Vehicle Journal (London), La Car- 
rosserie (Paris), and Deutsche Fahrzeug-Technik (Gera- 
Reuss, Saxony, German). 

The greatest interest of course is in the new things, 
new models, new methods, new lines, new materials. Be- 
sides these, the greatest improvement has been shown 
in the smaller (or lesser) features and details, which really 
form the groundwork of the body builder's art, in fact 
which mark the real coach builder ofT from those who 
just make bodies. 

Besides the desir- 
able changes in con- 
struction, which have 
added comfort, im- 
proved the appear- 
ance, and increased 
the refinement, great 
interest has been 
shown in reduction in 
weight. This is for 
two reasons, one of 
duced cost and the 
other and more im- 
portant, of lowered 
running costs. 




In the way of body forms, the enclosed or partly en- 
closed car with permanent roof or covering seems to 
have been most favored in all the fortM^n countries, as it 
is beginning to be in this country. Thus, the saloon (or 
as we call it, sedan), limousine, brougham and coupe are 
in the greatest demand in all of the countries mentioned, 
while in England only is the landaulct and all-weather 
type of convertible body popular. This latter type with 
one or two notable exceptions, is scarcely seen in France. 

When one gets into a detailed examination of the 
French closed body work, it is noted that many French 
firms have followed the British school of design, as seen 
in the square corner pillar at the back quarter, and the 
iront chariot or brougham pillar with moulding all round 
the lower quarter panel ; indeed one coupe exhibited was 
almost a copy of the well-known Hooper (British) body. 
In this class of body, the French body-builder seems to 
have relied more on superfine workmanship than on a 
type radically new, but the designs even of the most lux- 
urious limousines differ in a great degree from the same 
types of bodies which were the fashion in pre-war times. 

While the egg-shaped domed roof drawing-room car, 
which is generally large and often cumbersome, has not 

been abandoned by 
the French, as Sev- 
eral of the examples 
herewith will show, 
it has been replaced 
ill part by a lighter 
refined body of an 
improved design, in 
which every inch of 
space has been taken 
'advantage of and 
still giving appar- 
ently the same 
amount of room and 
convenience. Com- 



Fig. 1. The Duvlvier (French) Inside drive body. On the sedan order but Its general 
appearance and square lines remind of the berllne. 



pared with the older 
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cars, the total dimensions of the body are much curtailed 
in order to reduce weight to a minimum. This may be 
said to be one of the most intersting points about the 
limousine. The experience gained in the construction 
of the more ambitious type of coach work has evidently 
been taken advantage of in many directions, the result of 
which will be gathered from our illustrations. 

In considering the designs of the covered cars, it will 
be noticed at once that the latter are divided into two 
classes, those Cor the owner driver and those to be driven 
by the chauffeur. In all cases they have in proportion to 
their overall dimensions, deep lower quarter panels with 
shallow top quarters, lighter and much flatter, with little 
turn under and side sweep, as compared with bodies of 
this country. In many cases the bottom corners of the 



while metal frames carry the oval or square lights in the 
quarters when quarter lights are adopted. For the saloon 
bodies, the partition at the back of the driver's seat is 
frequently to be seen with round corner fixed glasses 
with the centre one moveable, but in every direction the 
lightness of the framing is a noticeable point. 

The French have entirely discarded the domed ellipti- 
cal roof. All roofs are flat, finished with a cornice mold- 
ing similar to the brougham type of England. 

V fronts have also rounded corners ; D fronts are fitted 
but are not so large as usually seen, standing out to only 
j'.bout 8 or 9 in. at the most. On one or two bodies the 
sloping front of the American car is to be seen, the heavi- 
ness in appearance bearing a marked contrast to the other- 
wise lightness of the French bodies. The proportional 




Fla. 2. A group of British, Scotch, French and Belgian limousines and landaulettes. D shows a Maythorne limousine de iuxe, E is 
a Vandenplas Job on a Hispano-Suiza chassis. F a Boulogne limousine. G Penman D-front iandaulet on Armstrong -Siddeley 
chassis, and inset H detailed section of the Penman Iandaulet. 



doors are left square, while square corners at the back 
panels are as much in vogue as the round. Frameless 
glasses are the rule, but in a few French instances verti- 
cal sliding glasses are fitted with excellent results ; in an- 
olHer case the door glasses are cut horizontally and made 
to fold. In the single limousines and coupes the front 
pillars with curved toe finish mostly to a point, in other 
cases with a scroll; a large number of excellent bodies 
are to be seen both with and without moldings. The 
waist rails are narrow, devoid of moldings or any boxing, 
generally the edge is well rounded over. A feature of 
many of the limousines is the substitution of leather for 
wood or metal for the top side and back quarters, as well 
as the roofing. In many light bodies the roof is made up 
with seven light hoopsticks, }i in. square with five long 
slats about 1 in. by % in., all of dark polished wood, these 
supporting the head-leather, which is faced on the inside 
with a fabric to match the interior lining. The leather in 
every case on the quarters is neatly fixed with beading. 



measurements of the French bodies cannot be compared 
with English ones, generally the limousines are only made 
to carry two persons on the rear seats. Many excellent 
folding seats turn up in the recess at the back of the 
driver's seat. In every respect bodies are narrower in 
width than those built in England, yet the seats are well 
positioned in relation to the back axle. 

The painting of the cars generally presents the same 
excellence of finish long associated with French coach 
work. Quite a number of bodies at the Paris exhibition 
had the lower quarter panels sham caned in a dark color 
or black in place of the biscuit color of former days. A 
few bodies were fine lined, one had the bonnet and body 
double fine lined throughout. 

All the French limousines, with few exceptions, are in 
Bedford cord, pleated or quilted. In the more expensive 
saloon and Pullman bodies, cloth and figured silk reps of 
an expensive character are utilized, with the best effect. 
Though the cushions gave a softness necessary to coin- 
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fort, the depth from back to front is small in comparison 
with English ideas. Silk curtains and arm holders are 
generally put in the best cars. Doors are frequently left 
quite untrimmed, polished wood panelling being utilized. 
The neatness of the creasing and arrangement of quilting 
and buttoning in m^ny instances are far superior to any- 
thing seen in England. In this direction the expert trim- 
mer has much to learn from the French coach builder. 
The stretched covering on the auxiliary seats and the 
trimming on the staggered seats in the small coupes are 
object lessons in refinement of treatment. 

In Scotland the. permanently enclosed body with per- 
manent top appears to be the most popular, consequently 
at the Glasgow exhibition the majority of bodies shown 
were saloons, limousines or coupes. In these types there 
is a larger field for more elaborate display than in any 
other body, and moreover, the price obtainable gives some 
scope to the builder. On the whole, the saloons were 




FI3. 4. A German straight line coupe body, witli rear deck con- 
structed exactly like the motor bonnet so the body appears 
double erded. Exceot for the doors, the exterior Is symmetrica! 
about the central point. 

creasing demand for the enclosed car of saloon type, with 
its domed shape back and roof, large frameless windows, 




Fig. 3. A group of British sedan bodies, i shows a four-door body on a 25 h.p. vauxhali, J a two-door form on a 15.9 Number, K a 
Cunard Job on a 30 Sheffield-Simplex, L a four-seater by Beadle on a 25 Talbot, Inset M Interior of a saloon with divan seats by 
Lab'ourdette on a Brasler chassis. 



small and more compact in appearance than usual, with 
flush, well-rounded back panels and dome-shaped roofs, 
the majority having front moveable arm-chair seats, so 
that the owners, if they desire, could drive themselves. 
All were well upholstered, and though a rich, gratifying 
appearance was obtained, it was comfort and elegance 
without the gorgeous display of the cabinet-maker's work. 
The over elaboration in fitting up the interior with fancy 
colored woods was not followed to any extent, though in 
some judiciously employed for legitimate purposes as seen 
in the bodies of Penman, Dumfries and Smith, Aberdeen. 

As has been stated, this same type of body is most 
popular in England, so that at the recent Olympia exhi- 
bition, one of the features was the proof of the ever-in- 



and polished wood interiors, of which many fine exam- 
ples were to be seen in both the main hall and in the 
annex. Another was the number of high grade limou- 
sines, all of which demonstrated a vast improvement in 
the arrangement of the division at the back of the driver's 
seat. This partition was built up in a variety of ways, 
the majority with frameless glasses to drop or slide, in 
others a centre glass panel to fold into the roof, the cor- 
ners rounded D shape with bent glass panels; in a few, 
panelled covered with cloth to match the upholstery and 
the edges finished with pasting and seaming lace. All 
gave evidence that no pains had been spared to produte 
a luxurious and comfortable body. 

(To be continued) 
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Fine Coachwork from British Shops in Lanchester 

Details of Vee-Fronted Sedan, Called Saloon Body, on 40-Horsepower Six-Cylinder Chas- 
sis Described in Last Issue 



IN the last or March issue, there was described in con- 
siderable detail one of the best of the British post-war 
fine cars. This, however, was strictly of a mechanical 
nature, and dealt with the mechanical features only, so 
that it was of little interest to the body builders. Here- 
with, there is shown and illustrated a form of sedan, or 
as the British call it, saloon, body to be mounted on the 
chassis previously described. In Fig. 1 is presented the 
chassis drawing with those dimensions which a coach 
builder would require, and in Fig. 2, the special saloon 
body constructed for exhibition at the Scottish show. 

Following this, Fig. 3 presents the carriage maker's 
working drawings, which are reproduced through the 
courtesy of Coopers' Vehicle Journal. These it will be 
noted refer to a body of the same general design, but al- 
tered in a few small particulars, thus the space between 
the two doors is reduced in the Scottish Show Model so 
much as to eliminate the win. low (here. This extra length 
is put partly into the rear dooi width, but mostly into 
the front door, making that of unusual width, which as 
we have found in this country is most desirable. The 
other slight differences can ])e noted by comparing pro- 
tograph and drawing. 

With reference to the latter, this design comprises all 
the best features of the typical saloon, and is fitted with 
double doors on each side, the body having also large 
quarter side lights, back and front, the interior giving 
seating accommodation for five persons. The outline oi 
the body is of the moderately domed shape pattern, con- 
sisting of a combination of curves, graduated in perfect 
harmony in each direction and in accordance with what 
is considered the best taste for this type of body, and, as 
such, should prove pleasing to the eye and in every way 
satisfying to the most critical expert of high-c'ass work. 

The more notable features of this design are to be seen 
in the sloping front with its triangular shaped windows, 



the front sloping backwards exactly 22^ degrees, to a 
distance in the cross-width, so that the top deflected panel 
of the glass screen in whatever position it is used, does 
not interfere with the vision of the driver. The body 
being comparatively low set, additional height is obtained 
at each door by the upswept door rail. The roof cornice 
follows the line of door, and being then curved into the 
line of the cant rail, relieves the monotony of the usual 
plain roof line. All the corners of the light lines on the 
body are uniformly swept, while the glasses are of the 
frameless type, which should be moved with one of the 
mechanical devices now in general use for this particular 
class of work. 

The body being designed to fit the new Lanchester 
chassis, body-builders would he well advised to study care- 
fully many of the details of the chassis, such as the con- 
tour of the rear of bonnet, and the adjustable steering 
column, the width and taper of the front part of the 
chassis frame, all of which in a measure facilitate the fit- 
ting of an attractive "all-enclosed" body, in which the side 
panelling may with skillful treatment on the part of the 
metal workers be productive of long easy flowing lines 
in each direction. On reference to the working drawing 
and tabulated measurements, it will be noticed that the 
dimensions are given on the square line, for this reason: 
that in all bodies of this type having a wholly curvilinear 
contour, it is only possible to give set measurements by a 
series of well-defined points which every body-maker will 
readily understand, and can mark off for himself corre- 
spondingly in making the enlargement a full size draw- 
ing, and by transferring them by means of a series of 
squares, lightly penciled over the drawing. In that way 
an exact replica of the lines can be obtained. 

In the construction of the body clean mild English ash 
with that of a harder nature for the bottom frame is 
necessary; the runners and the cross bars are fitted to 




Fig. 1. Vee-fronted saloon or sedan body on the new Lanchester post-war chassis, Scottish Show Model. 
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Fig. 3. Working drawings of vee -fronted saloon or sedan body for new Lanchester chass's. 
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the frame according to the usual practice; the building breast rails, which are lapped to them, the lower edge 

of the rear part is similar to usual practice except that the forming the elbow line of the body, which it will be seen 

back is battened up, to shape out and rebate for a large gives a % in. off-set from the lower panelling all round, 

oval shape light. We also have double door standing The doors being fitted and the body rounded in and 

pillars to erect with the breast rail to form a quarter light cleaned off, it is ready for the panels, which require con- 

at the front rail. It will be noticed that the breast rail siderable beating and fitting to the turn-over of the top 

shows a depth above the elbow line of 3 ins., but the quarter panels to maintain the correct line of body on the 

actual depth of the rail as also the door rails is some 4J4 elbow line. 

ins., this extra substance being necessary to work up the General Dimensions. ft. ins. 

round corner shown in the light line, the joint coming Length on bottom of body 9 0 

thus above the fence line of body. The pillars are framed Length over all on elbow line, measured square. 7 11 

with bare shoulder tenon on to the bottom frame, and Length of body on cant rail 8 1 

tenoned into the cant rails which are kept deep, to round Depth of front on elbow line 1 0 

up. The front swept corners are stump tenoned into the Depth of scuttle 1 7 

standing pillars, and lapped on to the sloping screen pil- Width of doors 1 9 

lars and secured by screws, the top extremities lapping Length of hind quarter on elbow line 3 2j4 

on to the top cross rail, the rails and pillars being rab- Length of frdnt quarter light 1 5j4 

beted from the out^e to take the bent glass, which is Length of rear quarter light 1 11 

fitted and bedded in sheet rubber and secured by fillets Depth of body side in centre of door panels 2 0 

screwed on. In fitting this glass the greatest care is Door tops above light line of body 0 2j4 

necessary that there be no twist on the frame and also that Width of body over all at hind standing pillars. 4 9 

the framework is very stiff and rigid, and to ensure this, Width on bottom of body 3 10 

a body plate is fixed up the inside of the pillar made from Head room above rear seat 3 8 

\% in. by in. half round iron with two flaps, one at the All the material is ash, except the paneling and roofing 

top, and one at the bottom, which are screwed on to the of aluminum, the flooring of pine, and the lining boards 

corner rails. All the pillars are braced together with the of pine. 

Details of Framework. 

Thick- Thick- 
No. of Length Width ness. No. of Length Width ness. 
Pieces Part ft. ins. ins. ins. Pieces Part ft. ins. ins. ins. 
2 Runners 9 0 6j4 2 1 Front Middle Rail 2 6 3 2 
— Cross Bars 3 0 5 2 1 Back Rail 3 7 4 1}4 
2 Front Standing Pill 4 1 Z% 2% 1 Hmd Top Rail 4 2 4 2 
2 Hind Standing PilU 4 1 Z% 2% 7 Hoop-sticks 4 9 ^ Va 
2 Back Pillars 3 0 2^ 2 8 Body Battens 18 Wa I 
2 Corner Pillars 3 8 2% lyi 8 Scuttle Framings 16 I ^ 
8 Door Pillars 4 0 3% 1 Seat Rail ' 4 2 2 1}4 
4 Door Rails 18 4% V/2 — Panelling 65 ft. super. 18BWG 
4 Door Top Rails 1 8 2/2 1% — Roofing 38ft. super. 18BWG 
4 Door Bottom Rails 18 Syi 2 — Flooring 30 ft. super. ^ 
4 Door Battens 1 10 V/i I — Lining Boards 26 ft. super. % 
2 Cant Rails 8 1.^ 5 254 2 Running Boards 7 4 11 1 
1 Front Top Rail 4 0 4 2 2 Screen Pillars 2 4 2j4 2J4 



Resistance to Decay Important in Airplane 
Wood 

Airplanes in the past have been so short-lived that it 
has mattered little whether the wood in them was re- 
sistant to decay or not. Now with better construction 
and less accidental breakage of airplane parts, instances 
are coming to the attention of the Forest Products Lab- 
oratory of parts needing replacement because of decay. 

The fact is being recognized that many woods in com- 
mon use for airplanes are not resistant to decay and may 
be destroyed very rapidly when exposed to unfavorable 
weather conditions. 

Fortunately, there are woods whose value in aircraft 
has been demonstrated which are highly durable. Among 
these perhaps the most notable is Port Orford cedar. 
Two others which in tests made by the laboratory have 
proved very resistant to decay are southern cypress and 
California redwood. Douglas fir, white oak, and black 
walnut stand fairly high in durability. Mahogany and 
Spanish cedar are reputed to be very durable, but no tests 
have been made on them in the United States. Spruce, 
which has been the favorite wood for aircraft, is, unfor- 
tunately, appreciably less durable than any of the species 



mentioned. Likewise basswood, beech, birch, and maple 
may be classed with the less durable species. 

The sapwood of practically all species decays readily. 
Hence in selecting wood for durability, only the heart- 
wood should be accepted. 

In cases where it is not practicable to use a naturally 
durable wood, the life of the wood part may be prolonged 
by giving it a preservative treatment. Sodium fluoride is 
a preservative which may be successfully used on parts 
that are to be glued. Coal-tar creosote, where its color 
and odor would not be objectionable, rtiay be used for 
parts that are not to be glued. Decay in struts, pro- 
pellers, and some other large members can be prevented 
by applying a coating of aluminum leaf. This keeps the 
wood dry, and dry wood does not decay. 



In 1918 the London omnibuses carried more passengers 
than the subway trains and surface cars together, the fig- 
ures being: Buses, 652,562,327; tubes, 379,438,072; street 
cars, 198,334,499; total all three, 1,230,334,898. Somewhat 
the same proportions hold for the last ten years, the fig- 
ures being: Buses, 5,818,374,141; tubes, 2,881,264,160; 
street cars, 1,760,720,397, and the total, 10,460,358,698. 
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Modem Tendencies in Engine Design'' 

By L. H. POMEROYt 

Other Fuels than Gasoline, Crankcase Lubricant Dilution by Gasoline, Distribution a 
Carburetion Problem, Best Materials for Various Engine Parts, Light-weight 
Construction, Advantages of the Short Stroke Eight-Cylinder Drawbacks 



THE use of benzol in even small proportions of 10 to 
20 per cent will allow much higher compressions to 
be used than are possible without such addition. The ad- 
mixture of cooled exhaust-gas has the same effect and has 
been used for many years on producer-gas engines where 
very high compressions are common. The application of 
this idea to gasoline engines generally is now being 
worked out and will doubtless become common. The 
difficulties are purely of detail application and in the auto- 
mobile engine largely arise through the necessity for part- 
throttle working. I have applied cooled exhaust-gas to a 
badly carbonized engine that simply would not run at 
full throttle with the result that full throttle could be 
used, the torque obtained being within 1 per cent of that 
given by the same engine when clean. 

The subject of gasoline deposition in the crankcase is 
one of more practical importance than a problem involv- 
ing physical speculation. It has been known for many 
years that the lubricating oil in the crankcase gradually 
absorbed gasoline, and retained such fractions as were not 
volatilized at the temperature of the lubricating oil during 
use. With prewar gasoline, the maximum absorption 
was about 4 per cent. Nowadays, when fully one-third 
of standardized gasoline does not vaporize under a tem- 
perature of 140 deg. Cent. (284 deg. Fahr.), deposition is 
much more serious. It can be dealt with once and for all 
by the use of the crosshead piston described above. On 
the other hand, this cannot be applied without radical 
alteration in design. The use of high-temperature induc- 
tion pipes is therefore indicated to vaporize the gasoline- 
air mixture as much as possible before it enters the 
cylinders. The standard method of exhaust jacketing 
the induction manifold seems defective in that the heat 
supply is least at part throttle, when it is most required, 
and greatest at full throttle, when it is least required. 
The correct way seems to be to reverse this state of af- 
fairs. A device which would satisfactorily and automat- 
ically pass the greater part of the exhaust-gases through 
the manifold jacket at low throttle and only a small por- 
tion at full throttle appears to be desirable. 

.Such a device is illustrated in Fig. 13. It depends for 
its action upon the vacuum in the inlet manifold, which is 
more or less in accordance with the necessity for external 
heat supply. The spring-loaded piston is in communica- 
tion on one side with the induction pipe and at the other 
forms a valve controlling the amount of exhaust-gas 
which can pass into the inlet-manifold jacket. At a small 
throttle opening, or a high vacuum in the induction pipe, 
the maximum amount of exhaust-gas is passed into the 
manifold jacket while at full throttle, or a low vacuum, 
the supply of exhaust-gas is cut off, thus avoiding un- 
necessary preheating of the mixture. 

It seems probable that the maximum deposition of gas- 

•Concluded from pagre 11, March issue. 
t(||nisultingr enginl&er, Cleveland, Ohio. 



oline in the crankcase occurs when the engine is started. 
At this time the cylinder walls are covered with cold oil 
which is quickly scraped off by the rings and not replaced 
with further lubricant until the engine becomes warm. 
Further, the gasoline which is used during the first few 
minutes after starting is that which is left in the float- 
chamber after the previous run, from which the lighter 
fractions have already in all probability disappeared. The 
same condition holds for vacuum tanks, where the surface 
of the gasoline is exposed to the atmpsphere. It was the 
custom among the drivers in the Mechanical Transport 
Department in France to drain the carbureter float-cham- 
ber before starting up and, as engine starters were not in 
common use, the practice may be accepted as one that 
was really necessary. Since the preheating of induction- 
pipe manifolds before starting is very advantageous, the 
draining of the float-chamber, if arranged for, as it can 
be, so that no troublesome operations are involved, will 
minimize the serious effects of gasoline deposition. 

In respect to carburetion generally, the difficulty is 
primarily in securing proper distribution. It has been 
realized that it is much easier to produce a spray of gaso- 
line and air in requisite proportions at all loads and 




Fig. 13. Device for using most of exhaust gases at low throttle to 
heat induction manifold and only a small part at full throttle. 



speeds, than it is to insure that this spray is distributed 
equally in correct quantity and quality to the cylinders. 
There does not seem to have been much radical improve- 
ment in induction-manifold design, although there is less 
variation in this respect in engines that existed a few 
years ago. The principal detail improvement is possibly 
the reducing of the size of the manifold so that a high 
gas velocity is attained through it. There is a real need 
for an inlet manifold the area of which will adjust itself 
to the requirements of the moment, being large at full 
load and small at light load. A flexible lining of the mani- 
fold, with a space between it and the manifold open to the 
atmosphere, would seem to possess the property of col- 
lapsing at light loads when the vacuum in the manifold 
is high and of expanding at full load when the vacuum 
is low% thus producing an area proportional to the load. 
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On the whole the situation is probably accurately summed 
up in the words of ,Mr. Howard Marmon to the author, 
''No deposition, no distribution problem/l 

The "war spirit" used in England during the last three 
years, when fractionally distilled, only evaporated some 
70 per cent of its volume under 140 deg. Cent. (284 deg. 
Fahr.), while 0.76 Shell was completely evaporated at this 
temperature. 

The Choice of Materials. 

It would be neglecting the subject of the trend of en- 
gine design not to deal somewhat fully with materials, 
and the principles underlying the choice of material for 
various purposes. The literature and practice of the past 
five years indicate that the physical properties of ma- 
terials are considered far more intelligently than ever 
before and that design is based upon some knowledge 
of the real and intrinsic merits of the materials in use. 
The term "a stiff steel" is seldom heard now that it is 
more generally appreciated that all steels possess approx- 
imately the same stiffness. Further, the nature of frac- 
tures and the caused thereof have received much atten- 
tion by metallurgists, or rather the metallurgists have 
come out of their lairs, removed their all-seeing eyes 
from their microscopes and condescended to explain to 
the engineers in fairly plain English the nature of the 
metals they use and the mechanical properties these met- 
als possess. Even at this date papers are being read by 
eminent metallurgists speculating upon what happens 
when a piece of steel is broken. 

The principal materials at the disposal of the engineer 
are as follows: 

Steels, alloy and carbon, both high-tensile and case- 
hardening. 

Cast iron. 

Aluminum, forged and cast. 
Bronze, phosphor and manganese alloys. 
Bearing metals containing lead, tin, copper and anti- 
mony. 

The choice of material for any specific part calls for 
considerable judgment to obtain the best results. It is 
perfectly easy to specify a high-tensile alloy steel for a 
crankshaft on the grounds that this is accepted high-class 
practice, although for automobile engine purposes, even 
of the highest class, this may be sheer waste of money. 
The average stress in a chankshaft of the solid type is 
very low, and does not justify high-tensile alloy steel ex- 
cept from one point of view. This is the local increase of 
stress in small fillets explained previously. As the inten- 
sity of stress in a fillet varies inversely as a high power 
of the radius, it would seem far more rational to elim- 
inate these high local stresses by increasing the radius 
of the fillets, than to use a considerable weight of high- 
tensile material all through with attendant expense and 
difficulty of working. In all cases, subject to the above 
reservation, the dimensions of a crank are those required 
for stiffness rather than strength, and are largely in ex- 
cess of stress requirements. The actual deflection under 
a given load of two crankshafts of identical design is 
strictly in proportion to the relative moduli of elasticity 
of the materials of which they are composed. These do 
not vary more than 2 or 3 per cent in any of the steels in 
common use, the higher values for stiffness being fre- 
quently obtained with the lower-tensile steels. For the 
above reasons there is little advantage in the use of ex- 
pensive alloy steels for cranks unless theic properties are 



essential to overcome bad design or are made necessary 
by the i^ed of a reduction in section without sacrificing 
stiffriss,.jsiljut bored-out aeroiiautic engine crankshafts. 
In fact, the use of carbon steel properly heat-treated is 
very much overlooked in engine construction generally. 
The advantage of alloy steel has largely disappeared with 
increasing knowledge of heat-treatment and stress dis- 
tribution. 

Tensile Strength Tests Best 

In respect to physical tests, the old-fashioned tensile 
test probably gives the best indication of the relative 
qualities of steels in general, in spite of the fashion to 
regard shock and fatigue tests as decisive. It is worthy 
of remark that the high-tensile steels invariably give much 
lower impact-test figures than low-carbon low-tensile 
steels. The real point is that impact and fatigue tests only 
convey information as to the capacity of the material to 
resist fracture, when stressed outside its elastic range. If 
such stress conditions occur, fracture is bound to occur 
sooner or later, and if such is the case, the precise amount 
of energy absorbed during fracture does not possess much 
interest. It seems more important to have accurate in- 
formation upon the true limit of proportionality of stress 
and strain, and in general much more information of the 
behavior of steel inside the so-called elastic range. 

My practice in specifying and using steel has been to 
insist upon having the analysis of the steel within reason- 
able limits and to be sure, from micrographic examina- 
tion, that the steel possesses the desired structure for the 
particular purpose intended. With these two points as- 
sured, physical properties will usually take care of them- 
selves. An illustrative example of the futility of trying 
to combine high-tensile and high-elongation properties 
arose in England during the war in connection with aero- 
nautic engine crankshafts, many perfectly sound cranks 
being rejected which would have been passed in the light 
of analysis and micrographic examination. 

Of cast iron, little need be said except that machining 
and wearing properties are usually inconsistent with each 
other. It seems a pity to use soft cast iron which wears 
rapidly at the high piston-speeds in common use, for the 
sake of a slight saving in machining time. 

Aluminum has been greatly improved in the last few 
years. It is beginning to respond and yield to the in- 
genuity and long-continued ministrations of the metal- 
lurgists. The ideal of combining its lightness with the 
properties of steel is still far off, but very much of its 
frailty of character has been removed, without affecting 
its physical lightness. In the cast state, it is possible to 
obtain an ultimate tensile stress of 27,000 lb., with an 
clastic limit of 10 000 lb. and an elongation of 5 to 6 per 
cent. The elastic limit is sufficiently well marked to in- 
dicate that it can be raised by overstrain similarly to 
that of steel. A new material is thus presented to the 
engineer. 

Advantages of Aluminum. 

The peculiar virtue of aluminum for castings is that 
the weight is not limited by foundry considerations, as 
in the case of cast iron and cast steel. This renders pos- 
sible a scientific disposition of material, which is exceed- 
ingly important in getting the maximum effectiveness out 
of a given volume of metal. 

It is safe to say that 90 per cent of engine castings 
could be made with perfect safety from the same draw- 
ing-, , whether in aluminum or other cast^ metal, thus re- 
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diicing the weight by about 60 per cent. By taking ad- 
vantage of the freedom of design conferred by the 
strength qualities and light sections permissible in alumi- 
num, this reduction in weight for a given casting can be 
considerably improved. In the case of the cylinder, prob- 
lems of wearing surface arise apart from foundry con- 
siderations, but the use of the aluminum cylinder with in- 
serted liners has already proved ,so successful in aero- 
nautic and automobile practice, as to justify serious at- 
tention from the point of view of present and future 
design. Nor is the high cost of aluminum so serious a 
bar to its wide adoption as would appear. As against 
malleable iron, it is about three times more expensive. 
As it is about one-third the weight, castings from the 
same patterns would cost about the same. 

Continuing, the author points out that this material is 
not always the most desirable, and that the case for 
aluminum as a structural material rests upon the ease 
with which it can be worked, the absence of foundry limi- 
itaticns, and the fact that the strength of cast aluminum 
is far in excess of what it was a few years ago. 

The relative weights per unit tensile strength are as 
follows, the figures being based upon the ultimate tensile 
strength in each case : 

Tensile Tensile 
Weight per Strength Strength-r- 
Cubic F'oot lb. per Weight per 
lb. sq. in. Cubic Foot 

Aluminum 170 27.000 159 

Gun Metal 500 31,000 62 

Malleable Iron 480 40.000 83 

Cast Steel 480 60,000 125 

As a material for flywheels, aluminum would seem un- 
suitable, as indeed it is for certain classes of engines, but 
even for this purpose its inherent strength for a given 
weight calls for attention. The usefulness of a material 
for flywheels is determined by the peripheral speed at 
which it can be run without bursting from centrifugal 
effects. From this point of view a material is required 
which has a high ratio of strength to weight per cubic 
inch. Comparing forged steel with an ultimate strength 
of 80,000 lb. per sq. in. to cast aluminum with an ultimate 
strength of 27,000 lb. per sq. in., we obtain the following: 

80000 

Forged Steel = 2.88 

0.28 
27000 

Cast Aluminum = 2.7 

0.1 

showing that for cases in which space considerations do 
not set a limit, as in automobile engines, aluminum is far 
from being a negligible material for flywheels. It is prob- 
able that for moderate-sized flywheels, such as are re- 
quired on direct-driven alternating-current generators, the 
use of aluminum would be economical in comparison with 
forged steel. The use of aluminum is also indicated for 
turbine disks and other cases in which the limit of speed 
depends upon inherent strength to resist the forces set 
up by inertia and centrifugal forces. Although these ex- 
amples are not directly connected with automotive engine 
design, they are suggestive by reason of the fact that 
engine sizes and speeds are now rapidly approaching the 
state in which stresses due to inertia form the basis of 
engine design. 

It is also of interest to compare similarly the strength 



of forged aluminum with that of various steels, taking 
for examples a mild carbon steel, a high-tensile carbon 
steel and a high-tensile chrome steel. 

Tensile Tensile 
Weight per Strength Strength-^ 
Cubic Foot lb. per Weight per 
lb. sq. in. Cubic Foot 

Aluminum (forged) 170* 60,000 350 

Mild Steel 480 60,000 124 

High-tensile Steel 480 100,000 208 

Nickel-chrome Steel 480 135,000 280 

The advantages of aluminum in replacing steel forg- 
ings are best exemplified by the case of the connecting- 
rod. In the case of a steel connecting-rod, minimum 
weight can be obtained only by delicate machining opera- 
tions, which are further complicated by the necessity for 
avoiding sharp radii and fillets to obtain good stress dis- 
tribution. In other words, the normal steel connecting- 
rod is about twice as heavy as it would need to be if the 
material could be properly utilized. With forged alumi- 
num difficulties in respect to machining operations and 
stress distribution naturally disappear, and the designer 
has so much "lightness in hand," so to speak, that local 
high stresses, as for example those in the middle of the 
big-end cap parallel to the crank axis, can be dealt with 
liberally without appreciable increase in weight. 

In general, compared with steel, the case for forged 
aluminum rests upon the fact that the strength of mem- 
bers subject to bending or torsion depends upon the ulti- 
mate stress and the cube of a linear dimension, while the 
weight is a function of the square of a linear dimension. 
Thus, comparing two square beams subjected to bending, 
one being 1 in. square and the other 1.41 in. square, th^i 
second is twice as heavy, nearly three times as strong 
and four times as stiff as the first, thus showing the ovei- 
whelming effect of dimensions per se and the relative un- 
importance of high tensile strength in members where 
ample space is available, as in the case of the connecting- 
rod mentioned above. 

Lightness of Construction. 

The development of the aeronautic engine has focused 
the attention of designers and the public upon the light 
engine. In the case of the aeronautic engine, lightness 
is obtained mainly through machining out low-stressed 
portions of the various members concerned and because 
the large size of these engines renders them less suscep- 
tible to the limitations imposed upon lightness by foundry 
and forge considerations. It is not necessary to use twice 
as much material as is required to make a part which 
would work perfectly, providing it could be got in place 
without its being broken by dropping upon the shop floor. 
In the case of gasoline engines generally, such methods 
of obtaining lightness are either precluded or prohibitive 
in cost. 

The author then takes up some items which influence 
light weight, and calls particular attention to the advan- 
tage of the short stroke engine in this respect. Taking 
two specific exam])les, he points out that equal speed may 
be obtained and then continues that it is obvious if the 
mean effective pressure is independent of the stroke-bore 
ratio, the same power will be developed by engines of the 
same cylinder capacity at the same speed. Aeronautic 
engine experience throws considerable light on this ques- 
tion, some of the latest engines being of the short-stroke 
type and developing mean effective pressures as high as 
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those with longer strokes. In aeronautic engines over- 
head valves are universally used, so that adequate turbu- 
lence is obtained in the combustion chamber, due to the 
compact shape of the latter. In the case of automobile 
engines it is undoubtedly easier to obtain turbulence in 
long-stroke engines with side valves, than in short-stroke 
engines with side valves, but the difference is only a small 
percentage and there is, as already indicated, a reason to 
believe that the combustion chamber of a side-valve en- 
gine can be modified so as to negative entirely its ap- 
parent deficiency in respect to turbulence. 

If, then, the problem of stroke-bore ratio can be de- 
nuded of its power aspect, which also carries with it ther- 
mal efficiency, the ratio of stroke to bore can be settled 
on the basis of minimum weight and manufacturing con- 
venience. From these points of view the short-stroke 
engine has everything in its favor. To begin with, the 
overall length of the engine is usually settled by the sum-' 
mation of the valve diameters, which are necessarily set- 
tled by the cylinder capacity, being the same for both long 
and short-stroke engines of the same capacity. The over- 
all crankshaft length, therefore, is also settled, since the 
bearing lengths should be proportional to the cylinder 
capacity, which is independent of the stroke-bore ratio. 
On the other hand, the larger throw of the crank of the 
long-stroke engine increases the weight directly, while its 
inherent extra "crankiness" calls for larger dimensions 
if equal stiffness and freedom from vibration are to be 
assured. 

Then pointing out where the long stroke adds weight, 
he concludes that as it is far easier to increase output by 
boring out the cylinders than by increasing the stroke, 
the case for the short stroke motor is proven. 

I am confident that a restudy of the stroke-bore ratio 
problem will result in a reaction tow-ard the short-stroke 
engine, with all its unquestioned charm of sweet running 
and flexibility. From the point of view of lightness, 
efficiency and power per weight, it is significant that the 
latest aeronautic practice should have broken away so 
completely from the long-stroke superstition by which 
aeronautic engine design was held in thrall only a few 
years ago. What is good in principle for aeronautic en- 
gines is also good practice in general so far as it can be 
applied. Above all, the lessons to be learned from the 
aeronautic engine which are of general application, is 
that of the proved fact that the short-stroke engine com- 
pares favorably with any other type. Because of its in- 
herent lightness and reduction in quantity of material 
required, it is also economic in the fullest sense, another 
happy example that the best may be the cheapest. 

The short-stroke engine has particular claims to atten- 
tion from the designers of eight-cylinder car engines. 
The trouble with such engines is that they involve con- 
siderable overall width and can only just be packed into a 
hood which will conform with the body lines. Even then 
it is not possible to adopt the high hood which, with suit- 
able treatment, can be made so charming in appearance 
and to harmonize so well with modern body design. The 
short-stroke engine permits this desirable end to be real- 
ized. It should be remembered that for a given ratio of 
connecting-rod to crank length, say 2% to 1, a 1-in. in- 
crease on the stroke means at least in. on the overall 
height: Vz in. on the crank-throw and a ll^-in. lengthen- 
ing of the connecting-rod centers. 

In the case of an ei<rht-cylinder engine of 3j<J-in. bore 



and 5-in. stroke, with connecting-rods two and one-third 
times the crank length, the pistons being 1.6 in. from 
piston-pin center to crown, the distance from crankshaft 
center to piston crown is 15.6 in., or say 15.5 in. 

With cylinders of 3.75-in. bore and 3.75-in. stroke, or 
approximately the same capacity, the same connecting- 
rod to crank ratio and the height from piston-pin to 
piston crown >^ in., we have the distance from crank- 
shaft center to piston crown 12,475 in., or say 12.5 in. 

With the same figures as above but using secondary 
balancing, allowing a connecting-rod to crank ratio of 
1.9. we have 10,800 in., or say 10)4 in. 

The approximate saving in overall width in an eight- 
cylinder engine, with cylinders at 90 deg., is obviously 
two and one-half times the saving in height given above, 
so that the second case would save A% in. overall width 
over the first, and in the last case the overall width 
would be reduced by not less than 6}i in. Designed 
upon these principles, one of the most serious objections 
to the eight-cylinder engines goes by the board, and it 
becomes possible to house it under the same well-shaped 
hood as now accommodates a four or six-cylinder engine. 

Cleanness of design, both outside and in, is being 
appreciated more every day. The day is rapidly approach- 
ing when the public will demand that the automobile shall 
not be a means of transportation only, but susceptible of 
artistic treatment in just the same degree as a yacht or 
a house. The first law of beauty in construction of any 
kind is that the part shall be the one best fitted to the 
purpose. In this is postulated a fundamental natural 
economy, since it implies that excess of material or com- 
plication must be avoided. 

Some day, perhaps the eight-cylinder car builders will 
put their heads together and work out a design that will 
satisfy the aesthetic tastes already inculcated by the six, 
and embark upon a new and interesting phase of the 
battle of the cylinders. And when the eight-cylinder car 
builders have done so and evolved a car that looks thor- 
oughbred rather than cross-bred, it will be interesting 
to watch the developments of six-cylinder car builders 
who have been helped as much by the appearance arising 
from the use of six-cylinder engines as by their intrinsic 
merits. 



Airplane Communication Services in the 
Adriatic 

The Societa Industrie Aeronautiche e Meccaniche 
dTtalia Centrale (Siamic) at Perugia has presented to the 
National Department of Aviation a complete project for 
airplane communication services in the Adriatic. The 
proposed lines will be operated between Ancona, Pold 
and Fiume; Fiume, Zara, Sebenico, Spalato, and Lissa; 
Lissa, Metcovic. Ragusa. Cattaro, Scutari, and Durazzo; 
Durazzo Vallona, and Corfu; Corfu and Brindisi. These 
trips are to be made twice a day from south to north. 

The Siamic Co. intends to use army airplanes duly ac- 
commodated for transportation of passengers and mer- 
chandise. 



There are 1,200 motor cars licensed in Siam, and about 
800 in daily use. Of the 170 imported in the last fiscal 
year the United States sent 160. 



A new oil gusher discovered in Alsace yields 30 tons of 
oil daily. 
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The Regulation of Automobile Headlighting 

How Early Difficulties in Headlight Regulation Enforcement, Due to Unscientific Re- 
strictions, Have Been Overcome, Experiments Which Indicate Compliance with 
Present Laws and Possible Improvements in Them. 



BOTH from a public and from an engineering stand- 
point, every motorist, present and prospective, and 
everyone not actually opposed to motoring, is interested 
in the broad general subject of proper automobile head- 
light regulation. Furthermore, lawyers and legislators 
not necessarily either motorists or friendly to them, are 
deeply interested in this important subject. From a public 
point of view, those concerned are the users of the high- 
way, on foot or in motor cars, also in or on other vehicles. 
From an engineering standpoint, the whole question is a 
problem in illuminating engineering and should be dealt 
with as such. 

In the days when the headlighting of automobiles was 
done by acetylene gas, the headlighting problem w-as not 
what it is to-day. Acetylene headlights gave a rather 
limited illumination on the t-oad, and at the same time 
did not produce the intense and blinding glare with which 
we have unfortunately become familiar since the advent 
of the electric incandescent lamp as a source of light for 
this purpose. The incandescent lamp with highly con- 
centrated filament, when used at the focus of a parabolic 
reflector throws a beam of very high intensity — a beam 
which is capable of giving an excellent driving light, but 
which under many conditions produces an insufferable 
and intolerable glare dangerous to the other users of the 
highway. 

Inefficiencies of Early Legislative Control. 

As a result of protest against the dangerous glare of 
powerful headlights, legislation has been enacted from 
time to time for the purpose of controlling the use of 
such headlights. The exact method of control which 
should be adopted had to be devised as an entirely new 
matter, and hence legislative enactments were in the be- 
ginning very broad and indefinite. In general the laws 
stated, and do yet state, that headlights should not pro- 
duce a dangerous glare or dazzle. Legislation of this 
character, however, had very little effect in eliminating 
the evil inasmuch as neither the legislators nor the traffic 
police officers nor the pub!ic knew what were the neces- 
sary means to ado])t to accom])lish this elimination of 
glare while retaining the li;rht necesasry for the safety 
of all users of the highway. To make the provisions more 
definite further legislation has been passed requiring that 
no portion of the direct reflected beam of the headlights, 
when measured at a distance of 75 feet or more in front 
of the vehicle, should rise more than 42 inches above the 
level surface on which the vehicle might be standing. In 
some states it was provided that state officials should pass 
judgment on various types of headlighting equipment and 
should approve or disapprove them in accordance with 
whether they meet the above requirements or not. The 
difficulty which was met in the case of this type of legis- 



lation was that it is practically impossible to say what the 
limits of the direct reflected beam are. With certain types 
of headlight glasses, namely, the scattering or diffusing 
type, the beam is broken up, so that the portion which 
comes by reflection is indistinguishable from the portion 
which proceeds from the lamp itself. Makers of this type 
of device have claimed that there is no direct reflected 
bLam. a claim wdiich evidently leads to an absurdity. 
I'urthermore, the difficulty arises that if all of the direct 
reflected beam from headlights were cut off at a level 42 
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FI3. 1. Car 200 feet away. 

inches above the road, it is doubtful if the remaining light 
above the 42-inch line would be sufficiently strong to en- 
able the driver to proceed with safety to other users of 
the highway. The judgment of administrative officials 
under this proviso was in general arbitrary and personal, 
I'.ad no scientific basis, and hence no basis on which uni- 
formity of judgment could be founded. In general this 
type of legislation has been found ineft'ective. 

Varied Interpretations of Present Laws. 

There have been some attempts to reduce the matter 
to a scientific basis. In St. Louis, as a result of a decision 
reached that headlights of more than 1200 candlepower 
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would produce dangerous glare, a huge photometer was 
built and set up in such a way that a car could be placed 
in front of it and the beam of the headlights measured to 




Fig. 2. Car turning out to pass. 

see whether it came above or below 1200 candlepower. 
If it came below, the headlights were approved. In tho 
Province of Ontario, as a result of certain experiments, 
the glare limit was fixed at 800 candlepower. In Vermont, 
the University of Vermont conducted experiments on 
headlights, but it is not evident from their report that 
approvals of licadlighting devices were based strictly upon 
the findings of their tests. 

Matters were in this state when the Illuminating Engi- 
neering Society appointed a Committee cm Automobile 
Headlighting Specifications. The work of I his commit- 
tee which has been directed toward the foimulation of 
specifications for acceptable headlighting devices will be 
described in some detail. This committee dr.< ided that the 
first thing to do was to get some line on how much light 
is necessary to comply with the general piovisions of a 
headlighting law. At the time New York Uate was just 
in the process of revising its legislation i/n these lines, 
and the New York State Law was taken as a point of 
departure. This law provided in bri<»f (da I the headlights 
must render visible a person, vehicle (»i <,thcr substantial 
object 200 feet directly in front of tlic ^a\, and that no 
dangerous glare or dazzle should be piodiicccT. The com- 
mittee therefore decided as a first step lo make experi- 
ments which would give some information an to the limit- 
ations of the light required to comply with ilie provisions 
of the law. In the first place, how much light is neces- 
sary to render visible an object 200 feet directly in front 
of a car. and second, what is the limitinf^ value of the 
b:am in a driver's eye beyond which the glare becomes in- 
tolerable ? 



Recent Lighting Experiments. 

Experiments were conducted on a dark road. A pair 
of headlights arranged with a storage battery, a rheostat 
and an ammeter were set up on this road, and back of 
them a seat representing the driver's seat. A similar pair 
of headlights similarly equipped were set up to the left 
of these 100 feet down the road, the rheostat, however, 
being under the control of the person occupying the 
driver's seat behind the first headlights. About fifty ob- 
servers were employed, these being illuminating engi- 
neers, automobile engineers, private car drivers, chauf- 
feurs, traffic officers, state officials and others, all of them 
competent to form intelligent judgment on the question 
at hand. The operation was as follows : 

The observer sat in the driver's seat and adjusted the 
rheostat of the lamps in front of him until he had suf- 
ficient light to see men walking across the road 200 feet 
away. The value of the light so required was determined. 
Maintaining the light at that value, he switched on the 
other pair of headlights facing him and adjusted their 
brightness until he reached a point where he considered 
that any further light would produce a glare beyond the 
limits of toleration. The light reaching his eyes under 
those circumstances was alsp measured. 

A study of the fifty sets of entirely independent results 
so obtained revealed, as was to be expected, very wide 
variations. For purposes of visibility the lowest man 
wanted 1,200 candlepower and the highest 18,000. With 
respect to glare the lowest man would stand but 80 can- 
dlepower, while the highest accepted 800 candlepower. 
Of course, these were personal judgments, but the results 
tell us what we want to know, for the definition of a sat- 
isfactory headlight depends largely on the driver's own 




Fig. 3. Car at 100 feet in passing position. 
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idea of what he wants, and so the data so obtained, while 
referring only to stationary lights, and while showing 
marked inconsistencies, were of great value. 

Headlight Acceptability Tests. 

About this time the Secretary of State of New York 
applied to the committee for specificatic^ns under which 
acceptability tests of headlighting devices might be made 
for him as provided in the law. In order to arrive at the 
limitations which must be incorporated in such specifi- 
cations, the committee did not consider that the results 
of the stationary test were sufficient, but proceeded to in- 
augurate running tests in which two cars were used 
similarly equipped and in which the beam was studied 
photometrically. As a result of numerous running tests 
with varied beams and with skilled observers the con- 
clusion was reached that for the purposes of a legally 
restrictive specification the values which had been found 
as outside values in the stationary test might be adopted. 
That is to say, it was clear that the beam down the road 
should not be less than 1,200 candlepower, which was the 
requirement of the lowest man in the stationary test. It 
was also evident that the glare reaching the eye of an 
oncoming driver at a distance of 100 feet should not be 
greater than 800 candlepower, which was the highest 
glare value accepted by any of the observers in the sta- 
tionary test. Therefore, with these values fixed, a speci- 
fication was drawn requiring a candlepower in the beam 
between the horizontal and the road level 200 feet from 
the car not less than 1,200 candlepower, also restricting 
the beam at a point 100 feet in front of the car, 7 feet to 
the left of the axis of the car and 60 inches above road 
level to 800 candlepower. It was also provided that the 




Fig. 4. Fig. 1 with beam produced by prismatic front glasses. 



candlepower directly in front of the car and 60 inches 
above the road level should not exceed 2,400. The reason 
for the adoption of these positions for measuring the 
glare are as follows: If 800 candlepower is the limiting 
value for tolerable glare at 100 feet, as the distance be- 
comes greater this value can be increased. For instance, 



the corresponding value at a distance of 200 feet would 
be four times as great or 3,200 candlepower. It was con- 
sidered, therefore, that directly in front of the car a 




Fij. 5. Fig. 2 with beam produced by prismatic front glasses. 

higher value than 800 could be adopted, because an on- 
coming driver would never be directly in front of the car 
at as short a distance as 100 feet. Therefore the value ot 
^,400 candlepower was allowed. At a distance of 100 feel 
the on-coming driver must have turned out to pass. His 
eye, therefore, may be assumed to be approximately 7 
feet to the left of the axis of the car and at a distance of 
60 inches above the roadway, and at this point the light 
is restricted to 800 candlepower. It will be noted that a 
height of 60 inches is chosen, which is a representative 
height for the driver's or pedestrian's eye above the road 
level rather than 42 inches, which is a figure of no par- 
ticular significance. 

Specifications including these limits were adopted by the 
Secretary of State of New York after a public hearing in 
which the various interests were represented and pre- 
sented their views. Since that time the State of Cali- 
fornia has adopted the same values. 
Recommended Alterations in Headlight Specifications. 

The Committee on Automobile Headlighting Specifi- 
cations has never been satisfied that the value of 1,200 
candlepower for the driving light is sufficient, and at the 
time of the adoption of the 1,200 candlepower figure the 
members went on record as favoring a higher value 
which, however, it was believed inadvisable at that time 
to put into the specifications. Since that time the com- 
mittee has definitely recommended that the driving light 
should be four times as intense, namely, 4,800 candle- 
nower as the minimum. It has also recommended that 
headlighting specifications provide for a proper spread of 
the beam toward the right of the axis of the car ; this for 
the purpose of revealing pedestrians on the road and of 
showing the curb and ditch. Its later recommendation, 
therefore, includes the proviso that 7 feet to the right of 
the car and 100 feet ahead there must be a minimum of 
1,200 candlepower. The State of Connecticut has adopted 
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these latest recommendations of the committee and has 
made its acceptability tests in accordance with them. 
The State of Pennsylvania has adhered to the New York 
State practice, excepting that it has improved upon it by 
requiring that 100 feet ahead of the car and 7 feet to the 
right there must be a minimum of 800 candlepower, a 
proviso which is in accordance with the committee's ideas, 
but which does not go quite so far as the committee would 
like to go. 

Tt should be understood and borne in mind that these 
specifications on the part of the committee are not in- 
tended to describe the best headlighting practice. They are 
intended to be applied to the restrictions applied by ad- 
Miinistrative officials and are drawn with the idea of work- 
ing a minimum hardship upon those who already have 
made an attempt to comply with the requirements of the 
situation. Hence many devices which from the point of 
view of the illuminating engineer or of the electrical en- 
gineer or of the mechanical engineer are decidedly in- 
ferior, are capable of complying with these specifications. 
However, a strict compliance with them will insure that 
devices producing a really undue glare will be ruled ofT 
the road, and conditions to this extent will be greatly 
improved. Those who are using devices which, while 
they do not produce an undue glare, also do not produce 
good driving light, will after a time come to find that 
they are at a disadvantage by the use of such devices and 
will exchange them for better ones; that is, the bad de- 
vices will be ruled off the road, the fair to middling 
devices will gradually disappear, and it is reasonable to 
expect in time that motor cars will light the road 
reasonably well both from the point of view of the driver 
and from the point of view of others. One effect of th'^ 
specifications is to encourage the efficient devices; that 
is, those which throw the light on the road where it is 
wanted and not over the entire surrounding scenery where 
much of it is wasted. 

Model Headlight Law. 

The committee further in connection with the Commit- 
tee on Lighting Legislation of the Illuminating Engineer- 
ing Society has prepared a proposal of a model headlight 
law. This proposal contains a number of very interest- 
ing and important suggestions, one of which should be 
of great interest to motorists. This is that testing stations 
should be authorized or licensed, where the headlights on 
any car could be tested for a nominal sum. Garages, for 
instance, might undertake this work after having con- 
vinced the authorities that they have the necessary equip- 
ment and technical knowledge. Then traffic officers 
£.hould be authorized to stop a driver whose lights appear 
to be glaring and to give him a summons to appear at 
one of these testing stations to have his lights tested 
within a certain time. This should have the effect of 
eliminating from the road all cases of glare excepting 
such as result from willful disobedience of the law, and 
those cases could readily be dealt with by ordinary legal 
processes. 

It should be clear from the foregoing that a start has 
been made on the regulation of automobile headlights 
along scientific lines. With four states approving head- 
lighting devices as a result of scientific tests made under 
specifications which are fundamentally the same, a be- 
ginning has been made toward interstate standardization, 
which is a matter very greatly to be desired. Every state 
which adheres to this method adds a good deal to the 



accumulated results. It is to be hoped that through the 
influence of the various automobile associations, future 
legislation may be guided along these lines. It is only by 
adherence to scientific methods based on fundamentally 
correct experimental results and representing a satisfac- 
tory engineering compromise between the demand for 
more light and the demand for less glare that sound and 
permanent results are to be expected. 

Effects of Prismatic and Scattering Lens. 

To demonstrate the points made, see the illustrations 
which show, first, the appearance of a car on the road 
200 feet away, Fig. 1 ; second, a car turning out to pass 
another car — under this condition the headlights of the 
car are pointing at a considerable angle from each other. 




Fig. 6. Fig. 3 with beam produced by prismatic front glasses. 

Fig. 2; third, a car 100 feet away in the passing position. 
Fig. 3. On the screen image of each of these slides was 
thrown the beam from an automobile headlight and thi3 
beam was modified by tilting the lamp, by putting on a 
prismatic front glass, and by putting on a scattering front 
glass. Figs. 4, 5 and 6. The results showed that the un- 
modified beam when placed horizontal would throw a 
bright light in the on-coming driver's eyes. The unmodi- 
fied beam tilted would avoid this glare, but produce an 
insufficient light at the sides of the road. A prismatic 
front glass would divert the light toward the road, giving 
good road illumination and keeping down the glare and 
at the same time illuminate the sides of the road. A scat- 
tering front glass would produce a light more or less uni- 
tormly distributed over all objects in view. 



Discoloration of casein used in glue on heating to 212 
deg. F. is due to the presence of lactose, and indicates that 
the curd was not very thoroughly washed. Absence of 
such color change indicates well washed curd, except in 
the case of natural sour casein precipitated from very sour 
milk. No discoloration is then noticed because all the 
lactose has been converted into lactic acid. 
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EJectrically-Heated Tubing for Automobile Drive Shafts 

New Process Which Heat-Treats Light Wall Tubing so Its Resultant Strength and 
Toughness Permit Its Use for These Important Parts 



ONE of the difficulties in improving the quality of 
steel tubing in any heat-treatment process, granting 
the desirability of such treatment for light wall tubing 
tubing on a commercial basis, has been that the tubing, 
after being heated up to proper temperatures by the or- 
dinary methods applied to other steel products and then 
quenched, has been distorted so as to be unfit for the use 
intended. By an ingenious application of electricity as 
the heating medium, this and other objections have been 
overcome by the company mentioned. 

The new process was developed as the result of a searcli 
for a method of heat-treating steel tubing to be used as 
the shafts for lances for the Russian cossack cavalry. This 
was early in the war. Because of certain market condi- 
tions the only steel obtainable was a soft welded steel 
tube 1 in. in diameter, 20 gage and of 0.35 per cent car- 
bon. In the finished lances an elastic limit of over 83,000 
lbs. per sq. in, was required to obtain a high degree of 
stiffness. The length of these tubes being 10)/^ ft. and 
extremely light, it was not possible to properly treat them 
vertically in any fuel-fired furnace. 

The evolution of the process to its present commercial 
application is recounted as follows by 
H. P. MacDonald, vice-president of 
Snead Co.: 

A plan was developed for employing 
an electric current of low voltage and 
high amperage to heat the tubing by its 
own internal resistance and an appa- 
ratus was designed to accomplish this. 
The tube was held in a vertical position 
between copper contacts, which gripped 
it at its upper and lower ends, the up- 
per contacts being fixed vertically and 
the lower ones free to move up and 
down with the tubing, the latter being 
brought to the same initial position for 
the start of each operation by a treadle 
and positive stop. The contacts were 
gripped by powerful springs and opened 
by cams attached to a vertical shaft. 
The current was led from a low-voltage 
transformer to the uppsr and lower con- 
tacts and the tube heated by its passage 
in about 20 sec. On reaching the re- 
quired temperature the contacts were 
opened and the tube allowed to fall ver- 
tically into a deep bath of oil situated 
directly underneath the machine. This 
process proved very successful. 

On this machine no attempt was made 
to measure temperatures accurately, the 
elongation for a given temperature 
being figured out and the electric cur- 
rent shut off by a mechanically operated 
switch was tripped when the desired 
enlongation was reached. It was ob- 
served, however, that the temperatures 




Fig. 1. The electric heat-treating apparatus 
developed by Snead & Co. for treating 



light wall steel tubing. Temperature 
changes are recorded on the dial in the 
lower left-hand corner. 



necessary for hardness were much lower than those re- 
quired when a fuel-heated furnace was used, and in an en- 
deavor to learn the cause for this I met Prof. James S. 
Macgregor of Columbia University, New York, who was 
looking for means to heat treat a lot of aircraft tubing for 
the Italian Royal Flying Corps. As a result a large quan- 
tity of tubing of various diameters, in lengths up to 22 ft., 
was heat treated satisfactorily, no difficulty being experi- 
enced in keeping the tubing straight and the process taking 
place so rapidly that the tube was not sealed. During this 
time the apparatus was being gradually improved and it 
was discovered that when the critical point of the material 
was reached the tubing, instead of continuing to expand, 
actualy shortened in length, thereby indicating in itself the 
critical temperature, and means were devised for multi- 
plying the movement and indicating the temperature on 
a dial. 

Later on further improvements were made, such as 
hanging the upper contacts to cables passing over pulleys 
a1 the top of the machine, connecting these cables with 
a drum at the bottom and having the latter" connected 
through spiral gearing so as to change the point of lever- 
age on the temperature-indicating 
pointer in such a way as to make the 
movement of the pointer constant for 
all lengths of material undergoing the 
same temperature change. 

About thils time work was also done 
for the United States Bureau of Stan- 
dards, which was developing wing 
beam structures for all-steel airplanes, 
and tests on samples cut from a 
qhrome-vanadium steel beam of about 
0.25 per cent carbon and 0.018 in. thick 
showed the following results: 
Proportional limit, lb. per sq. in. 11.000 
Ultimate strength, lb. per sq. in.218,000 
Elongation in 2 in., per cent.. . 2.7 

Scleroscope hardness 75 

These beams could be cut with a 
hacksaw after heat treatment. 

A large quantity of steel tubing for 
use in landing chassis of Handley-Page 
airplanes was also put through this 
process with complete satisfaction to 
the Government inspectors, who re- 
quired an ultimate strength of 110,000 
lb. per sq. in. and an elongation of IS 
per cent in 2 in. 

Samples of 3.50 per cent nickel steel 
axles submitted to the Dayton-Wright 
Airplane Co. gave these results: 

Elastic Ultimate Elongation 
limit, lb per strength, lb. in 2 in., 
sq. in. per sq. in. per cent 
154,000 172,400 6.5 
198,600 223,500 6.0 
220,500 246,000 6.5 



Digitized by 



Google 



22 



THE AUTOMOTIVE MANUFACTURER 



April, 1920 



When the war ended we were working with the en- 
gineering division of the Air Service conducting tests on 
round steel tubes to be used as interplane struts. The 
tests developed the interesting fact that the ordinary col- 
umn formula failed to hold in steel of such high tensile 
strength. In the case of a tube having an ultimate 
strength of 193,000 lb. per sq. in. the compression results 
were 12 per cent higher than the strength computed by the 
formula, which checked out very closely on ordinary ma- 
terials. 

In the machine as it is now used the work is held in 
copper contacts operated by compressed-air cylinders and 
the temperature is indicated on the dial at the left, as 
shown by one of the illustrations, the pipe containing the 
quenching oil being shown projecting above the floor of 
the shop. The present type of machine allows the criti- 
cal temperature of the material being treated to be de- 
termined readily while the work is in process, especially 
in the case of high carbon or alloy steels in which there 
is a very definite retrograde movement of the pointer 
when the calescent states of the material are reached. It 
has been found that these critical periods occur under 
electric treatment at very much lower temperatures, that 
is, from SO to 100 deg. Fahr., than when the ordinary 
furnace treatment is used. It is not, however, necessary 



is required. Solid bar stock takes about 0.06 kw. hr. 
per lb. 

Previous experiments showed that where the material 
was quenched before the pointer showed the temperature 
beginning to increase again, the results were uncertain, 
and to obtain proper quenching conditions the old idea 
of "quenching on a rising temperature" had to be followed 
The tests show that after the needle has once begun to 
indicate an increase in temperature after the drop at the 
critical point, practically the same results are obtained 
until the maximum temperature, reached before entering 
the critical period, is passed. After this there is a ten- 
dency for the grain of the steel to coarsen. These tests 
also indicate that a single quench on nickel steel heated 
electrically gives as good results as the double. 

The importance of completing the allotropic changes 
in the structure of the steel taking place in the critical 
period is too well known to be more than mentioned, and 
these figures illustrate the amount of internal work that 
must be accomplished^ neglecting the factor of radiation. 
In other words, 30 per cent of the total heat units neces- 
sary to put into this ?teel go into it after it has reached 
its maximum temperature and is passing through the crit- 
ical period and before the temperature again begins to 
rise. Additional invegtigations are desirable along these 






Fi3. 2. How the Snead cushion drive Is applied to automobile shaft <i. A specially constructed universal Joint is a feature of this new 

departure. 



in the use of these machines to know beforehand the crit- 
ical temperature as it is automatically determined in the 
process. 

The advantages of this method seem to lie in the low 
temperatures necessary, speed of the heating operation 
which is usually a matter of less than one minute, thereby 
in most cases completely obviating the formation of scale 
and making possible the heat treatment of extremely 
light material, the complete control of the work and the 
high physical characteristics obtained, the reduction in 
area of the test pieces being particularly noteworthy. The 
process is also useful for discovering flaws or thin spots 
in the material undergoing treatment, this being particu- 
larly applicable to tubing, where any irregularity in the 
wall is shown up by that part overheating or heating 
more quickly than the other portions of the tube. 

Three volts per foot of length of the material to be 
heat treated are found ample for any analysis, and a cur- 
rent density of 8,000 amp. per sq. in. in cross-section is 
usually employed at the start of the process. The voltage 
between contacts increases as the temperature of the ma- 
crial goes up and the amperage correspondingly falls, the 
figures given being for the amperage taken at the first 
rush of current. In general practice for tubing, 0.1 kw. 
hr. per lb. of material heated up through its critical state 



same lines, particularly with reference to chrome-nickel 
and carbon steels. 

A most interesting application to the automobile in- 
dustry of nickel steel tubing, treated by this process, is 
the latest development in this field. It is the use of such . 
tubing as propeller shafts for passenger cars and trucks. « 

In the average propeller shaft a carbon steel tubing, T 
untreated, is the main part, coupled to the universal joints 
in the usual manner. It is evident that the use of an 
electrically heat-treated nickel steel tubing in such shafts, 
is a source of distinct advantage. In the first place there 
is decidedly increased strength, the nickel tubing after 
the treatment having several times the tensile strength of 
the carbon tubing, even if it were heat treated. The 
automobile builder can readily appreciate this factor in 
the added stability of the motive power. 

An important claim made for this kind of shaft is that 
its strength and toughness are such that under no con- 
ditions will the shaft w^hip. 

An ingenious method of attaching the propeller shaft 
to the spiders is a feature, Fig. 3. The tubing is inserted 
cold into the center of the heated spider, which is so 
constructed that the counter-sunk position of it is hex- 
agonal in shape. As soon as the tubing has been inserted 
properly, its edge only is heated to a cherry-red tempera- 
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lure by an oxy-acetylene flame. An hexagonal cap or 
sealing wedge of steel is then driven into this opening 
with a pneumatic hammer and the outer edges arc weld- 
ed. The process is claimed to insure an unusually strong 
union of the shaft and spider, but there is the added advan- 
tage that the nickel steel tubing is in no manner harmed 
by the heating of the tubing in order to attach it to the 
spider. The line drawing. Fig. 2, also further explains 
this procedure. 

The method ot connecting these propeller shafts to the 
propelling portions of the car is interesting. Instead of 
the usual universal joint, there is used a device consisting 
of three Thermoid-Hardy discs separated by beaded 
washers and attached to both ends of the propeller shaft 
as indicated by the illustration. The use of this Snead 
cushion drive is claimed to insure remarkable steadiness 
in operation as well as unusual strength and resistance 
to shock. 

With reference to this method of separating the fabric 
discs and the plan for separating them, careful tests have 
been conducted to determine the best of the various 
methods. The tests have shown that the most desirable 
results are obtained by having the spider feet, flat surfaces, 
where they come in contact with the discs with a single 
bead raised around their outer edge, the spacing washers 
which go between the discs, where one or more are used, 
and the washers that go under the head of the bolt are 
similarly shaped. This brings the pressure of the bolt to 
bear on the enlarged diameter of the grip at some little 
distance from the bolt and in such a way that the ten- 
dency is to hold the material under the washer rather 
than to squeeze it out. Furthermore, this beaded edge 
construction insures against cutting of the discs by sharp 
corners. This combination has resulted in a propeller 
shaft of extreme lightness, enormous strength and re- 
markable resiliency and we find that through the em- 
ployment of light gage, highly tempered steel tubing, the 
angular torsion occurring in the tubular shaft results in 
an even greater cushioning effect than can be obtained 
in the tubular shaft by the use of fabric discs, so 
that the benefits to a motor vehicle using Snead Cushion 
Drives are far greater than any other type of propeller 
shaft. 

The advantages claimed are that no oil, grease or other 
lubrication is necessary; there is no noise or clattering; 
the construction is both lighter and stronger; it results 
in easier riding and longer life; it acts as a shock ab- 
sorber inserted in the drive shaft, cushioning or absorbing 
shocks from either direction ; it saves repair bills and re- 
placements, and the combination of longer life, lighter 
weight and no repairs reduces the running cost of the 
car or truck to its owner. 

These qualities have appealed with sufficient force to 
vehicle manufacturers so that ten motor car manufactur- 
ers and fifteen truck makers have adopted this drive as 
standard equipment, and incorporated it in the design ot 
the vehicle produced. 

It is believed that the possibilities of this process of heat 
treating steel tubing have been only partially developed. 
The cost of handling work by this process is dependent 
on the available electric current. Heavy sections such as 
steel rails can be heat treated advantageously, it is as- 
serted, but the success commercially depends on the solu- 
tion of certain electrical problems. It would be easy to 
obtain a tensile strength of 130,000 lb. per sq. in. in a rail 



with 0.70 per cent carbon by this process and there would 

also result greater reliability than now obtained in the 
ordinary rolled section. The advantages of the process 




Fig. 3. Appearance of the electrically heat treated nickel steel tub- 
ing after it has been Joined to the spider of the automobile 
propeller shafts. 

are increased by the fact that pyrometers and refractories 
are not needed and that the method can readily be taught 
to operators. American and foreign patents have been 
granted covering all these processes. 



Protecting the Open Car From Sudden Rain 

Many motorists prefer to keep their car tops down in 
summer. Summer is the season of sudden rain storms. 
How often do we see an open car parked beside the curb, 
the owner in his office or a store or house, the seats so 
deluged by a sudden rainfall as to make it impossible to 
use it except at the expense of wet clothing. 

Here and there a man has solved the problem in a 
simple way. A blanket is made of top material — either 
pyroxylin coated or rubberized. It need not be as heavy 
material as the top. Making it consists merely of cutting 
the goods to desired size and hemming the edges. It can 
be folded and tucked out of the way when not in use. 
Goods are obtainable from top makers, trimmers and some 
department stores. 

The motorist spreads the blanket over his car while 
leaving it to enter a building, if there appears to be danger 
of rain. This saves the time and bother of putting up 
the top. 



Traffic on New York's Fifth avenue is so great that it 
is proposed now to make it a one-way street. Recent fig- 
ures show that the average throughout the day is more 
than 28 vehicles a minute, reaching above 30 a minute at 
certain hours. Practically 100 per cent of this traffic is 
motor driven. The street is but 55 ft. wide and this huge 
traffic is made possible only by the division into six lanes, 
three northbound and three southbound. 



Tokyo Motorbus Co.. which began operations the first 
part of 1919, and now runs 118 passenger buses and 58 
motor trucks, has declared a dividend of 6 per cent from 
its profits. I 
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Our Birthday Issue 

IT IS with pardonable pride that we call attention to the 
fact that this is our birthday issue, inasmuch as it is 
the first issue of the new or sixty-second year. There are 
people who are not inclined to mention their age, and 
others hesitate to mention all of it, but such is seldom the 
case with a trade paper. On the contrary, publishers of 
trade journals have been known to resort to the ques- 
tionable practice of dividing the year into many different 
volumes, so that after a time the volume number becomes 
a very large one. From this the false inference is that 
the paper is very old, and carries the prestige which goes 
with age in a trade paper. 

This has never been done on The Hub, of which Auto- 
motive Manufacturer is the successor, as will be apparent 
from the simple statement that this paper was founded 
in 1858, or several years previous to the Civil War. As 
a matter of fact, it was started about three years earlier, 
but was dropped temporarily and taken up again in 1858, 
from which time it has been published continuously. 

In this respect it ranks as one of the oldest trade papers 
in the world. This means the papers which have been 
devoted wholly and exclusively to some trade or industry, 
ynd does not refer to professional journals (medicine 
pharmacy, etc.). 

The extent to which this early establishment of the 
predecessor of Automotive Manufacturer preceded the 
day of the automobile, airplane, tractor, and other auto- 
motive vehicles may be understood best by considering 
some of the commonplaces of to-day. Thus, the year 
of establishment. 1858, is also the year in which the Rich- 
ard Dudgeon steam carriage was built. It was exhibited 
at the New York Crystal Palace, and ceased to exist with 
the fire which destroyed that building. This was one of 
the first of the American steam-propelled carriages, the 



next of any importance being built ni 1863 (two) and 
1867 (one). 

In this connection it is interesting also to mention that 
the date of establishment precedes by several years in 
some cases, and by many year^ in others, the invention 
or beginning of many of our most important or most 
necessary devices. Thus, petroleum (or as it was called 
then, coal oil) was discovered in 1859. In the same year, 
the first dwelling was lighted by electricity, and the Great 
Eastern w^as launched. The first passenger elevator was 
produced in 1861, Siemen's dynamo-electric machine in 
1867, the Sholes typewriter in 1868, the first air brakes for 
railroad use in 1869, Bell's telephone in 1876, Edison's 
phonograph and the Otto gas engine in 1877, Remington 
typewriter in 1878, Faure's storage battery in 1880, Mer- 
genthaler's linotype machine in 1884, Cowles* process of 
making aluminum and the first electric railway in the 
United States in 1885, the kodak in 1888, acetylene gas 
trom calcium carbide. Krupp's armor plate and Linde's 
liquid air in 1895, and Marconi's wireless telegraphy in 
1896. 

By simple subtraction, it will be noted how the pioneer 
vehicle publication preceded these. And yet, it is just 
entering upon its greatest period of usefulness in the vast- 
ly increased field. 



Farmers as Motor Truck Users 

WHILE truck manufacturers have at times thought 
of the farmer as a prospective customer, the ex- 
tent to which farmers have bought trucks in recent years 
has not been realized. Thus, it will doubtless surprise 
many in the industry to know that one-sixth of the total 
number of trucks in the State of Pennsylvania are owned 
by farmers and are used daily on farm work. The pre- 
cise figures are: Total for state, 64,200; farmers, 10,250. 
More than this, the farm use of motor trucks is increas- 
ing more rapidly than other uses, if we can judge by the 
figures for the past 12 months. In the state just men- 
tioned the increase from January, 1919, to January, 1920, 
was exactly 31.8 per cent. While the latest figures for 
the country give an indicated 37 per cent increase, this is 
based on a very rough estimate for the previous year. It 
requires only a difference of 20,000 in this earlier esti- 
mate, or approximately 2 8 per cent, to reduce the in- 
crease below that given above for the farmers. 

This will surprise many, but it will be a further surprise 
to know that of all the farms in the state, a large num- 
ber of them in very hilly or mountainous sections, nearly 
5 per cent have motor trucks. It is interesting to note 
how the percentage of farms with trucks increases with 
proximity to the larger cities, presumably because of the 
daily visual evidence of their success in the service of 
manufacturers and because the dealers will go a short 
distance out into the country for a live prospect, after 
which his neighbors automatically become prospects too. 

Thus of the counties near Philadelphia, Philadelphia 
county farmers are 35.7 per cent equipped with trucks, 
Delaware county 17.6, Chester county 8. and Bucks and 
Montgomery each 6 per cent. The same is true of the 
counties near Pittsburg, Reading and other large cities. 

If the same percentage be applied to all the farms in 
the country, 6,400,000 in round figures, this opens up a 
field for 320,000 motor trucks. And considering the per- 
centage of increase in Pennsylvania in the last year ap- 
plied to the country, means adding 101.000 each year. 
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Glues and Veneers in Aircraft Work 

By. Lt. H. A. Gardner, U. S. N. R. F. 



MARINE GLUE is used to apply muslin between the 
inner and outer skins of pontoons or floats. It is 
required to be of a sticky, viscous nature and relatively 
non-drying and elastic. It is usually composed of pine 
tar, rosin, manila rosin, and alcohol. 

Effect of light on glue: A recent request was made for 
information relating to the effect of ultraviolet light on 
the glue that is used in laminated wood parts. It is be- 
lieved that the possibiHty of destructive action from this 
source is remote under ordinary conditions. Tests, how- 
ever, have been arranged to determine the permanence of 
glues when subjected to various strong light conditions. 
It should be noted that on pontoon and hull construction 
where plywood is used, the old method of finishing with 
varnish would allow the admission of light rays. Since 
the bureau has lately abandoned this method of finishing 
and adopted the use of opaque gray enamel having an- 
tiactinic properties, there should be no appreciable admis- 
sion of light rays. 

Spar glue: Some tests have recently been made to de- 
termine the value of spar glue that has been in use for 
some time by makers of oars. This glue has been pro- 
duced from a mixture of two parts of hide glue and one 
part of linseed oil, with the requisite amount of water. 
Such glues, however, should be considered simply as 
water resistant and are not waterproof. Joints made with 
them are sometimes readily separated when acted upon 
by water. 

Waterproof glue : Attempts are being made to use 
waterproof casein glue as a cold glue for various wood 
parts, in place of ordinary cold glue or hot hide glue. It 
is probable that successful results will follow if the glue 
is carefully selected and prepared. In several foreign air- 
craft factories casein glue is now used successfully on 
various wood par's such as cap strips. It is mixed as 
needed, usually with an equal quantity of water. 

Some recent investigations at the Forest Products Lab- 
oratory on the subject of waterproof glues have developed 
data of value to the aircraft manufacturer. An investi- 
gation of a casein glue in use by a piano manufacturer, 
Bush & Gertz, Chicago, III., included tests on veneer 
panels. The following is taken from the report of the 
tests. 

"On January 28, 100 grams of this casein glue were 
soaked for three hours in 300 grams of water. Then 50 
grams of lime were added to the glue, a, 100 grams 
casein and 300 grams water ; b, 50 grams calcium oxide and 
150 grams water; aXb=:Glue. 

"The glue was very viscous but of uniform appearance. 
A brush was used to apply glue to panels. The panels 
were in the cold press one hour at 100 pounds pressure 
per square inch. The results of the tests are as follows: 



Panel 




After 24 hours 


marked 


Faces and Cores 


Boiling 


Drying 


A 


1/16-in. poplar 


O.K. 


O.K. 


B 


1/16-in. walnut 


O.K. 


O.K. 


C 


1/8-in. walnut 


O. K. 


O. K. 


D 


1/16-in. gum 


O. K. 


O. K. 


E 


1/16-in. maple 


O. K. 


O. K. 


F 


l/16-5n. ash 


O.K. 


O.K. 



The Forest Products Laboratory has also developed a 
special casein glue and is ready to demonstrate the process 
of mixing this material to panel manufacturers. Care- 
fully selected casein and proper control of the mixing 
should be observed to obtain the best results. Strength, 
cheapness, availability, and water resistance constitute 
some of the advantages of this glue. Arrangements will 
probably be made to have some glue manufacturer pre- 
pare the material on a commercial scale to those who re- 
quire a waterproof glue. 

The Forest Products Laboratory also has a formula 
for blood albumen glue, that has given satisfactory re- 
sults on plywood. The Laboratory is prepared to dem- 
onstrate to plywood makers the process of mixing the 
glue base (granular blood albumen) which is now readily 
obtainable commercially. For its use there is required 
hot press plates and special apparatus of an expensive 
nature. It is also understood that such apparatus is dif- 
ficult to obtain at this time. 

Veneer tests : In a report on veneer tests, the Forest 
Products Laboratory records the exposure of panels glued 
up with various glues, to the action of fresh water, salt 
water, gasoline, and engine oil; to boiling and soaking 
tests, and to various conditions of atmospheric humidity. 
The action of gasoline and engine oil was much less than 
the action of fresh water in soaking tests. There seemed 
to be no difference between the effect of salt water and 
fresh water on the panels. It was found that glued up 
panels which successfully stand eight hours' boiling fol- 
lowed by a subsequent drying without showing deteriora- 
tion, will also stand twenty-four hours' baking. Hence 
for inspection purposes the boiling tests have been lim- 
ited to eight hours, and this requirement has also been 
adopted for plywood specifications. This test is equiva- 
lent to a 10 day cold water soaking test and is used in 
place thereof as an accelerated test to expedite inspection. 

Exposure of panels (that have withstood the above 
boiling test) to the weather and to high humidities, even 
though unvarnished, have given satisfactory results. 
Panels glued with non-waterproof glues and protected by 
a sufficient number of coats of a high grade varnish have 
also withstood considerable exposure. 



Two Danish airplane companies have applied to the 
Danish government for permission to establish a regular 
mail and passenger service between Copenhagen and War- 
nemunde, Germany. Due to unsatisfactory condition of 
German railways, the airplane service would be popular. 

National Automobile Chamber of Commerce has voiced 
its opposition to the Towner-Gilette motor vehicle bill 
which provides state-wide licensing of operators similar 
to what is now being done in New York. It is contended 
this would be ineffective except as a source of revenue. 



Exports from Ceylon were increased to a remarkable 
extent in 1919, primarily through the increase in rubber 
exports from 20,885,382 lbs., worth $7,536,326, to 71,386,377 
lbs., worth $24,891,754. The average price, according to 
these figures, decreased from 36 to 35 cents a pound. 
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When to Heat Wood Before Gluing 

Whether a hide glue joint will be strengthened or weak- 
ened by heating the wood before gluing depends on the 
size of the joint. It is assumed, of course, that the work 
is being done in a glue room that is warm and not 
draughty, and that the wood itself is at romm temperature. 
Under these conditions, if the joint to be made is of small 
area, heating the wood is unnecessary. In fact it may be 
detrimental, for the warmth of the wood will keep the 
glue thin, and when pressure is applied too much glue 
may squeeze out, leaving a starved joint. It is very easy 
to apply too much pressure to a small area. 

Jn making glue joints of large size (several inches each 
way;, heating the wood before gluing is of distinct advan- 
tage. Many experiments at the Forest Products Labora- 
tory, Madison, Wis., have proved that when the wood in 
large joint work is not heated the joints develop full 
strength only in spots. Weak spots and even open joints 
are too frequently discovered. 

Uniform high strength in joints of large size may be 
secured by heating the wood in a hot box for 10 or 15 
minutes at 120 to 130 deg. i\ just before gluing. The heat 
from the wood prevents the glue from chilling and keeps 
it liquid until pressure is applied. 

It should be remembered that heating the wood retards 
the setting of the glue to some extent. In heavy woods, 
from which the heat escapes slowly, this retarding effect 
is more marked than in lighter woods. In all species glued 
cold at the laboratory the time under pressure required 
to develop full joint strength was less than eight hours. 
When heated wood was used at least 10 hours were re- 
quired to develop full joint strength in mahogany, and 
more than 12 hours in red oak and maple. 



Finger Prints and Hide Markings 

Inventive science, always quick to widen the scope of 
any discovery or invention, has applied a system similar 
to finger printing to animals with important industrial 
results. 

As human beings have different finger markings, so 
animals of different species have distinctive hide markings. 
These markings are used by manufacturers of leather sub- 
stitutes for a very important purpose — that of embossing 
their fabrics with the grain of any hide it is desired to 
imitate. 

The embossing plates are made from the genuine hides 
direct by a modified electroplating process which exactly 
rei)roduccs every line, pimple and pore of the hides. The 
plates, either in flat or cylindrical shape, are applied with 
great pressure to the material to be embossed with a result 
so closely approaching leather itself that only an expert 
can tell the difference. 



Tars, Lacquers, Chemicals from Blackboy 
Tree 

One of the most peculiar trees in the world, with an 
equally peculiar and very diversified line of products, is 
what is known as the "blackboy*' tree which flourishes in 
the state of W^estern Australia. It is in fact a species of 
the grass tree and grows to a normal height of seven to 
ten feet, and is found to be useful for a variety of pur- 
poses. 

Until recently no attempt has been made to utilize the 
tiee commercially, but a company has now been formed 



to work and market its by-products. The plant consists 
of 19 sets of retorts and furnaces, condensers, receiving 
tanks, etc., and can deal with 100 tons of gum and other 
material derived from the tree. The company at present 
employs about 20 men, besides cutters, and among other 
things being produced are tars (free from harmful acids), 
tarpaulin dressings, rope tar and sanitary tar, lacquers 
(such as Japan black), steam and refrigerating pipe lag- 
ging, paint for ironwork that requires stoving at high tem- 
perature, stains and paints, pitches for marine insulating, 
phenol, benzol, and alcohols, coke, potash, and pyrogene- 
ous acid. The production of dyes, perfumes, and forma- 
lin, and various kinds of varnishes is also planned. 

The formation of this company is the outcome of ex- 
periments made by the late Henry Lowley, the city ana- 
lyst of Perth, who devised the methods of extracting and 
treating the gum, pith, and fiber of the tree. 



Hendricks' Commercial Register for 1919-1920 

The 28th annual edition of "Hendricks' Commercial Reg- 
ister of the United States for Buyers and Sellers for 1920 
has just been published, after being delayed for two months 
by the strike of the printers in New York, by the S. E. 
Hendricks Co., New York. The new edition contains sev- 
eral improvements, the most noticeable being the new 
method of exterior indexing by coloring the front edge 
red, white and blue to indicate the different main sections 
of the book. 

First is blue which covers the trades index. The red 
section is the main classified trades list. The third section 
of the book as indicated by the white edges contains the 
trade names under which products are manufactured, with 
the name and address of the manufacturer. The second 
blue section is the alphabetical section containing all the 
names in the book in one alphabetical list with addresses, 
and their main line of business. This is followed by the 
index to advertisers. The whole book makes a volume of 
2,703 pages. 



S. G. V. Motor Car Reorganization 

Announcement is made of plans for the reorganization 
of the S. G. V. Motor Car Co. and for the resumed pro- 
duction of S. G. V. cars at an early date. Lovett A. Grant, 
who was general manager in charge of production at the 
S. G. V. factory in Newark, and for the past four years 
has been engaged in the manufacture and distribution of 
S. G. V. parts is to head the new company. 

Mr. Grant announces that plans of the company provide 
for the continued manufacture of cars on a quality basis. 
Distribution will be made at the start only in the larger 
cities of the country. Temporary offices of the new S.G.V. 
company hav^e been established at 250 W^est 54th street, 
New York City. 



Cleaning Grease Off Metals 

It seems a simple matter to wipe oil or grease off un- 
painted or unlacquered metal surfaces, but those who have 
tried it know it is not; it doesn't come off clean. 

Druggists sell an article known commercially as acid 
dip that will take off grease and leave no streaks, stains 
or smuts. This is especially well worth knowing by those 
whose duty it is to keep polished metal surfaces clean and 
bright. 
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Machining Two Hundred Cylinder Blocks an Hour 

By FRED H. COLVIN* 

Unusual Methods and Special Machinery Ne :essary to Produce the Tremendous Output 
of Ford Cars Exceeding 3,400 per 16-H()ur Day 



EVERYONE knows the tremendous output of the 
Ford factory, but few persons, even skilled automo- 
tive executives, realize quite what this big output means 
in the way of special machinery and special or unusual 
shop methods. Machining more than 200 cylinder blocks 
an hour, for instance, or at the rate of more than 3.400 
per 16-hour day, makes it imperative to provide rapid and 
convenient means of handling the cylinder blocks be- 
tween operations. Fortunately, the block of the Ford 
motor is comparatively light in weight and can be handled 
by one man without difficulty. The main problem is to 
insure a constant supply of castings to the machines as 
needed, and also to provide means for passing them to 
the next operation without loss of time or congestion. 

^^S- ^ gives a general view of the conveying system 
used in the cylinder department and shows how a steady 
stream of castings flows past the milling machines, which 
perform the first operation. Each cylinder block is 
mounted on a small four-wheeled truck which is carried 
by a loosely connected chain so that no difficulty is ex- 
perienced in rounding the corners, the truck simply mak- 
ing contact with the raised guards on the outside. This 
conveyor is raised from the floor and supported on up- 
rights so as to pass over the tables of the milling ma- 
chines and to allow passage underneath where necessary. 
Rope hoists are also provided for each machine to handle 

• Principal Associate Kdito -. Ame han Mai h nist. This article is 
published through special arrangements with Mr. Colvin and the 
American Machinist. 

J 



castings, in loading them into place in the fixtures in 
which they are held. These hoists are supported on the 
overhead I-beams built up by the uprights and angles as 
shown. 

Some idea of the main operations can be had from the 
transformation sheet. Fig. 2, in which the numbers corre- 
spond to the higher numbers in the article. However, only 
about a third of the total operations are shown on this 




FIj. 3. M:ilin^ the four Icration srots on lower surface. 



sheet. The first machining operation is to mill the four 
locating points shown at A, B, C and D in Fig. 3. These 
are projections cast on the top of the cylinder block which 
are afterward milled off in operation 4. They serve, how- 




28 



THE AUTOMOTIVE MANUFACTURER 



April, 1920 



ever, to locate the cylinder block for the main operation 
of milling the base flange and the crankshaft -bearing seat. 
Locating the Bottom Flange. 

The top of the cylinder is placed under the yoke shown, 
with the locating points toward the milling cutters E and 
F, and the edge of the cylinder block resting on the hard- 
ened-steel strip G. The clamping plate H fits along the 
base flange, forcing the flange against two locating points, 
one being shown at 1 and the other hidden by clamping 
plate H. This locates the bottom flange so that the four 
locating spots are milled parallel with the flange. All four 
spots are milled at one setting. 

Resting on the locating points just milled, and also cen- 
tered by the outside of the end bearings in the V-blocks 
A, B and C, Fig. 4, the cylinders are bolted in large gangs 
to the table of the planer-type milling machines shown. 




Fig. 2. Transformation sheet for Ford cylinder operations. 



Details of the fixture and the work done are shown in 
Fig. 5. 

The construction of the fixtures is shown in Fig. 5 as 
well as I lie self-clamping ton^s for lowering the cylinder 
blocks into position, the locating points for supporting 
the flange, and the guard around the milling cutters. It 
shouid be noted that these machines carry both vertical 




Fig. 4. Milling the base flange on planer-type machine. 



and horizontal cutters. The former face off the flange, 
while the latter, as at A, mill the half-round seat for the 
babbitt for the three crankshaft bearings. These machines 
carry 32 cylinder blocks, there being eight rows of four 
each. Each machine handles about 35 blocks per hour. 

Next comes the drilling of the six bolt holes by which 
the bearing ca])s are held in position. These also serve 
as locating holes tor future operations. This is done on 
a special drilling machine of the inverted type shown in 
Fig. 6. The arms A and B are s'nply for convenience in 
resting the cylinder b'ock while it is being pushed back 
ito position, the slides C and D supporting the outer 
end. The block fits this opening and is easily clamped 
in position by the handwheel E. When the cylinder is 
fully clamped, the cam F is out of tfie way so that the rod 
G can spring back in position and start the feed. This, 
however, cannot be started until the block is properly 
clamped. The head carrying the block then feeds down 
over the drills, each machine handling about 22 cylinder 
blocks per hour. 

Special Reaming Machine Handles 125 per Hour. 

The two center holes are then reamed on the special 
machine shown in Fig. 7, these being used particularly as 
the future locating points. With the conveyor arrange- 
ment shown, and the ease with which these can be han- 




Flg. 5. Details of flange milling and fixture of Fig. 4. 
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Fig. 6. Inverted drilling of the six bearing cap holes. 



died, this macliine has a capacity of about 125 cylinder 
blocks per hour. 

Then conies the milling of the top and sides, as shown 
in Fig. 8. This is not an unusual operation, and several 
types of machines are used on this work. The latest 
machine is a special one which carries 32 cylinder blocks 
at each setting, and handles about 43 cylinder blocks per 
hour. 

The cylinders are then rough-bored on a special four- 
spindle machine, after which they are water-tested by the 
apparatus shown in Fig. 9. This is a double testing stand 
and enables two men to work in very close quarters. 
About 50 lb. water pressure is used, and as can be seen, 
rapid clamping methods are provided so that the work 
can be handled very quickly. Each operator has a pump 
which enables him to apply pressure easily and rapidly 

Milling Both Ends of Block. 

Both ends of the cylinder block are then milled on the 
double-head milling machine shown in Fig. 10. This is a 
simple operation, the blocks being grouped in close order 
on a long table which passes between the two milling heads. 

The second boring comes next, after which the third or 




Fig. 7. Special machine for reaming two central holes. 



fmish-boring is done on the machine shown in Fig. 11. 
This operation also includes chamfering the upper end 
of the bore by means of the angular cutters shown on 
the boring bar, after which the valve-stem and valve-seat 
holes are roughed out as shown in. Fig. 12. The first bor- 
ing is done at the left and the reaming at the right. The 
racks for suporting the cylinder blocks are clearly shown 
between the two rows of machines. 

Careful attention is paid to the valve-stem holes and the 
push-rod holes, both being carefully reamed within close 
limits. The vaive-seat holes are cleaned out with an 
electric drill and are then rebored on special multiple- 
spindle drilling machines. Special drilling machines are 




Fi;;. r. Miliinj top and sides in large groups. 




Fig. 9. Double fixture for water-testing after rough boring. 



used wherever it is advantageous to do so, two of these 
being shown in Figs. 13 and 17. 

The machine shown in Fig. 13 drills 15 holes in all from 
three directions. The cylinder block is located by means 
of the guide rail A which fits the seats for the babbitt 
bearings, and the block rests on the hardened rails B and 
C. A cam action locks the cylinder in place. 

The main bearings are next bored in the fixture shown 
in Fig. 14. The cylinder block is located by dowels and 
clamped down on to the steel plates shown by means of 
the clamps A and B which are operated by the lever C 
and the arms D and E. 

(To be continued) 
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Helpful Hints for Designers and Draftsmen 



Information About Hindley, Worm Gear Inventor. 

There have been a great many different statements 
made in the engineering press with regard to the in- 
ventor of the Hindley worm and gear. In a paper read 
before the Yorkshire Philosophical Society in England, by 
John Scott,, some interesting information is given, based 
upon a thorough investigation into original sources. 
Henry Hindley was a noted clockmaker in York, England. 
He came to York about 1730, after having served his 
apprenticeship, it is believed, in Manchester. He died in 
1771 at about seventy years of age. 

One of his clocks is still in the Guildhall in York, and 
another in the Lord Mayor's House of the same city. Both 
clocks are keeping good time after 188 years of service. 
Another Hindley clock is installed at Clifton Castle. This 
clock goes for one year w^ith one winding. It shows, be- 
sides the time of the day, also the date of the month, and 
is so arranged that it shows the correct date irrespective 
of the number of days in each month. It even has a 
correction for leap years. 

Hindley's name has passed down in mechanical history 
not only as a clockmaker, but also as the inventor of the 
Hindley dividing engine, which was one of the first de- 
vices for accurately dividing a circle into any number of 
equal parts. In this device, he made use of the worm- 
gearing which has later been known by his name. 

About 1785, John Smeaton, also a York man, wrote a 
paper to the Royal Society in which he stated that, in the 
autumn of 1741, he was first introduced to Henry Hindley, 
who had shown him his dividing engine, "at that time 
furnished with a dividing plate with a great variety of 
numbers for cutting the teeth of clock wheels, and also 
for more nice and curious purposes furnished with a 
wheel about 13 inches in diameter, very stout and strong, 
and cut into 360 teeth, to which was applied an endless 
screw adapted thereto; the threads of this screw were 
not formed upon a cylindric surface, but upon a solid, 
the sides of which were terminated by arcs of circles ; the 
whole length contained fifteen threads, and as every thread 
on the side next the wheel pointed towards the center 
thereof, the whole fifteen were in contact together, and 
had been so ground with the wheel that to my great as- 
tonishment I found the screw would turn with the utmost 
freedom, interlocked with the teeth of the wheel, and 
would draw the wheel round without any shake or stick- 
ing, or the least sensation of inequality." 

Diameter of Circle Found From Two Dimensions. 

In connection with certain conditions, it was desired 
to find the diameter of the circle which would touch a 

])oint and two surfaces, these 
being located as Fig. 1 shows. 
The conditions were a vertical 
surface to which the circle had 
to be tangent, a horizontal sur- 
face at right angles to it, and 
marked BC in the figure, the 
length of this being 1 inch. At 
H the surface BA is erected 

* parallel to the first surface, and 

Fig. 1. Diagram showing i v i. • ^ i r 

point and two surfaces throuijh A a horizontal surface 

llV;°d"'to pas'i'S ch-cle. parillel to Be. The height AB 



is 34 inch, and the circle was required to be tangent to 
ijC and pass through the point A. 

It is possible to solve this problem by using quadratic 
equations, but in this particular case, it was desirable to 
use plane trigonometry. Referring to Fig. 1, the prob- 
lem was solved as follows: 
AB 

= 0.250 = tan a 




and 



BC 

a = 14 degrees 2 minutes 10 seconds 

b 3= 45 degrees — a — 30 degrees 57 minutes 50 seconds 
AC =^ V (AB7h-(BC)^=: V 1.0625 = 1,0308 inches 



AC = sec a XI inch =1.0308 inches. 
From a corollary in mensuration, 0C = 1.41r. Accord- 
ing to the law of sines : 

r sin b 



1.414r sine 

from which 

sin c = 1.414 X sin b = 0.7275 
and c = 46 degrees 40 minutes 39 seconds 
Therefore 

d= 180 deg.— (b + c) = 102 deg, 21 min. 31 sec. 
Then 

r sin b 



AC sin d 



from which 



AC sin b 1.0308 X 0.5145 

r — = 0.5429 inch 

sin d 0.97683 
and the diameter of the circle, 2X0.5429=1.0858 inches. 

New Solution Prevents Rusting of Metals. . 

All soldering solutions contain zinc chloride and zinc 
chloride always causes rust no matter how it is applied 
and no matter what the admixture is. In order to pre- 
vent trouble from soldering solutions, treat the metal 
with deoxidine after soldering and wipe off with water. 
Deoxidine dissolves rust, neutralizes soldering solutions, 
acids, hand marks, etc. It cleans the metal and prevents 
rerusting. It also slightly etches the metal which makes 
a painted finish hold firmly. Deoxidine is used exten- 
tively by the automobile trade for preparing the steel 
automobile bodies for painting where a high grade per- 
manent finish is required. 

Although deoxidine and the deoxidine process are pat- 
ented, no royalties are charged, but the American Chemi- 
cal Paint Company of Philadelphia, Pa., retains the sole 
right to manufacture and sell the chemical deoxidine. 

New T3^e of Screw Head 

A new form of screw has been developed which has 'i 
great advantage over existing types. This has the same 
appearance as the usual wood screw, but on the underside 
of the tapered head are formed a series of spiral edged 
grooves. These when the screw is driven down into the 
wood will cut off the edges of the straight hole, that is, 
a screw of this type would be its own countersink. In 
this way in those cases in which the screw head had to 



Digitized by 



Googl( 



April, 1920 



THE AUTOMOTIVE MANUFACTURER 



31. 



be flush, considerable labor would be saved, for the addi- 
tional operation of qountersinking the hole for the body 
of the screw wouM bfe' unnecessary^ it would countefsink 
its own screw hole as screwed down into it. The same 
principle could be applied to machine bolts to be used in 
the softer metals. 

Importance to France of Lorraine Ore. 

It is interesting to note what a tremendous advantage 
in an industrial way the possession of the Lorraine ore 
fields is going to be to France, and inversely what a big 
loss to Germany. The ironstone beds of German Lorraine 
cover 43,000 hectares (about 108,000 acres) and contain 
at a conservative estimate, 1,800 million tons of ore. In 
the three years before the war the output of iron ore in 
the German customs union was as follows: 

1911 ^ 1912^ 191 3 

_ Tons % Tons % Tons % 

Germany, without 

Lorraine 6.065,985 20.3 7.116,708 21.2 7,472,359 20.8 

German- Lorraine 17,754,571 69.4 20.083,236 59.5 21,135,554 58.8 

Luxemburg 6,050,797 0.3 6.533,930 1.9 7,333,372 20.4 

Total 29,879,353 100. 33,733,874 100 35,941,285 100 

For comparison the following table of the output of iron 
ore in France is given. 



1911 



1912 



1913 



Tons % Tons % Tons 

Briey 10,477,343 63.0 12.717.127 66.5 15,147,371 70.4 

Nancy and Longwy 4.577,139 27.5 4.517.989 23.5 4,666.201 21.7 

Rest of France 1,584.518 9.5 1,924,875 10.0 1,686.428 7.9 



Total 16,639,000 100 19,160,000 100 21,500,000 100 

Thus, the minette district of Briey, Nancy, and Longwy, 
the greater part of which was in German occupation, ac- 
counts for about 90 per cent of the total ironstone output 
of France. Its area is 61,000 hectares (153.000 acres) and 
it has an estimated ore deposit of 3,000 million tons. 
Hence the output of German-Lorraine alone was equal 
to the entire French output. Besides this, Germany for- 
merly imported considerable quantities of iron ore. nota- 
bly from Sweden and Spain, for her pig-iron production. 
France, on the other hand, was unable to use up the whole 
of her ore output and exported about 38 per cent, mostly 
to Belgium, which has hardly any mines, and to Germany. 
This is shown by the following table: 

Germ any France 

' 1912 1913 ' 1912 1913 

Iron-ore consumption tons. .43,544,3.36 47,347.172 12,290,478 1.3,171,200 

Home output, tons 33.733.874 3r),944,2S5 19,160.000 21,500,000 

Imports, ton.s 9,810.462 11,455,887 — — 

Exports, tons — — -f 6,869,522-1-8,328,800 

Before the war the German iron output was to the 
French as 36 to 21, now it approximates 8 to 42, the bal- 
ance — the Luxemburg production — going to Belgium, the 
latter small state thus obtaining a production approxi- 
mately equal to that of Germany. 



Suitability of Hickories for Vehicle 
Manufacture 

The principal species of hickory are divided botanically 
into two groups, true hickories and pecan hickories. True 
hickories include shellhark, shagbark, mockernut. and pig- 
nut or black hickories. Pecans include bitternut, nutmeg, 
pecan, and water hickories. 

The chief difference between true and pecan hickory, 
as shown by tests at the Forest Products Laboratory, is 
in toughness or shock-resisting ability. This is the prop- 
erty which is so valuable in wood handles and vehicle 
parts. In this property true hickories are far superior to 
the pecans. 

The strength properties of pecan are somewhat in.ex- 



cesjs of those of oak or maple, and for such articles as 
handles and buggy spokes carefully selected pecan is prob- 
ably to be preferred to neither of these two woods. In 
heavy wagon parts, such as axles, spokes and felloes, maple 
and oak are reputed to stay in place better than hickory. 
Except in case of extreme shortage of maple, true hick- 
ory and oak, it would probably be inexpedient to use pecan 
hickory for these heavy parts. 

The sapwood or white wood of hickory, which is~usually 
preferred by the trade, is the better wood in young, 
thrifty trees; but in overmature trees it is inferior to the 
heartwood. A red color does not necessarily make sound 
hickory unsuitable for vehicle stock. 

A more useful criterior than color is the proportion of 
summerwood, or nonporous wood, in the annual growth 
rings. In hickory stock intended for the more exacting 
uses, the nonporous wood should form at least one-half 
and preferably three-quarters of the annual ring; and the 
remaining part should contain very few pores. A further 
precaution to be observed is that the nonporous part of 
the annual ring should be hard and flinty. 

The best criterion of the strength properties of either 
true or pecan hickory is the weight of a cubic foot of the 
dry wood. This weight should not be more than 10 per 
cent below the average for true hickory; or not less than 
45 lbs. per cubic foot of oven-dry wood. 



Road Transport via Motor Growing Rapidly 
in Britain 

In England, as in this country, one of the lessons of 
the war, and the incidental breaking down of railroad 
transportation during it, has been to call marked attention 
to the utility of motor transport, and subsequently to 
bring about the establishment of many regular lines of 
motor transport, both public and private. Thus the Lon- 
don Times recently announced the establishment of a 
daily service between London and Birmingham. It has 
been organized as a result of investigation in Birmingham, 
which assured the promoters that a large amount of traffic 
from Birmingham to London was available. An extension 
of the service from Birmingham to Manchester is under 
consideration. The journey each way will be made by 
night in order to secure the delivery of goods during busi- 
ness hours on the following day. 

The development of motor-lorry transport is being in- 
creasingly recognized by British business men. A motor- 
lorry which recently went from London to Cardiff brought 
back tobacco valued at $120,000. At Liverpool lorries pro- 
vided by the Ministry of Transport to relieve dock con- 
gestion are operating over a radius of 25 miles. There is 
every indication that the scheme will be extended, and 
another 50 lorries be sent to Liverpool, as traders* appli- 
cations for their use are being received in numbers. In 
Manchester 50 lorries are operating within a radius of 25 
miles of the docks. There are 25,000 tons of goods waiting 
to be carried within that radius. In the Bristol district 
100 lorries are working, and at the Avonmouth docks there 
are 30,000 tons of goods awaiting transport. At Hull where 
the radius to be covered is 40 miles, the lorries are dealing 
with large quantities of foodstuffs. 



Mid-Continent Oil, Gas & Refining Co., large oil firm, 
has adopted the Cherry process for producing gasoline by 
electrochemical means and will build a 2,000 bbl. refinery 
at .Veruon, Kas.. fgr this purpose. 
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New and Improved Ideas in Body Finishing 



Painters' Helps Froi|i the Orient 

Many painters will be surprised to know what a num- 
ber of materials useful in painting and varnishing work 
come to us from the Orient. For instance, during the 
last 10 years a product known as Chinese wood oil (tung 
oil) has been used extensively in the United States and 
has been found vastly superior to linseed oil in the manu- 
facture of a certain type of high grade varnishes. Simi- 
larly, a product known as soya-bean oil, originally grown 
in Manchuria, has lately been adopted in the United 
States for application in the paint and varnish industries. 
The use of this oil, no doubt, will be of great interest to 
the manufacturers at this period when a shortage in flax 
has occurred. 

The first serious shortage of linseed oil experienced in 
the United States was in 1910, when the flax crop failed 
in the northwest, to which section its growth is restricted. 
Previous to this period, and in fact as early as 1907, the 
rapidly increasing demand for linseed oil for various pur- 
poses led the paint manufacturers to give thought to meth- 
ods for increasing the production not only of flax, but of 
other vegetable oils, such as soya. The latter was already 
being imported in small quantities and gave great promise 
as a paint oil. The flax shortage of 1910 stimulated this 
work, and a far-sighted campaign was at once inaugurated 
to study the question of domestic production. 

Accordingly a large quantity of soya beans was imported 
from Manchuria, and these, together with some varieties 
grown experimentally in the United States were distrib- 
uted at first to five states where they were planted through 
the co-operation of the State Agricultural Experiment 
Stations The active interest of the United States Depart- 
ment of Agriculture was enlisted in the problem, and with 
their aid during the year 1913, practically every agricul- 
tural experiment station in the country received and 
planted several varieties of the bean. As a result, infor- 
mation was obtained as to the varieties giving the most 
satisfactory yield and growth. In nearly every state suc- 
cessful harvests were obtained, thus demonstrating tha^ 
the soya is a plant that could be grown not only in a 
restricted area but in nearly every region of the country. 

The southern portion of the country apparently af- 
forded most excellent cHmatic conditions for growing the 
soya bean. Fortunately there are located in the southern 
states a number of cottonseed crushing plants, and 
through their co-operation the representative of the paint 
manufacturers' organization was able to have crushed 
considerable quantities of oil from beans grown in sev- 
eral districts. The cottonseed crushers* interest in this 
work was thus obtained, as the presence of an oil-seed 
crop other than cottonseed would make more continuous 
the operation of the crushing plants and the employment 
of labor. One ton of soya beans yields by expression 
about 38 gallons of oil, the residue, a cake, being dis- 
posable for cattle feed at an attractive price. 

Coincident with the above field investigation, extensive 
laboratory tests were conducted on oils expressed from 
a large number of varieties of the bean. A study of the 
physical and chemical constants of the oils was made and 
their practical adaptation for use in pajnts and varnishe^ 



was demonstrat,ed. Methods of heat treatment to improve 
the body of the raw oil were developed, and a careful 
research into the efficiency of many metallic drying salts 
was conducted. With the data obtained from this work 
paint manufacturers were enabled to apply the scientific 
principles necessary to use soya oil in place of linseed oil 
in teh manufacture of paints. Large working batches of 
paints were prepared, containing soya oil alone and in 
various percentages with linseed oil. Some of these paints 
were applied to test panels and others were used under 
practical conditions on full sized structures. Exposure 
of these paints over a number of years in different locali- 
ties, including repainting tests, demonstrated that soya oil 
is a highly desirable paint oil when intelligently handled 
by the paint manufacturers. 

Skill in Mixing Colors. 

Very few painters appreciate or give sufficient weight 
to the importance of mixing colors. Taking the finished 
mixture, it will be found that by far the largest part ot 
it is the vehicle, the color being of relatively small 
amount. Tiiis means, if it means anything, that the 
thinning medium must be added according to certain and 
careful measurements of quantity. The thinning me- 
dium is more responsible for anything which goes wrong 
in the color than the color, one time with another. A 
guess at the quantity of thinning medium to be employed 
for thinning any given quantity of pigment is more than 
likely to lead to all sorts of trouble, in all cases, and as a 
matter of daily practice which experience has demon- 
strated to be correct, the quantity of thinning mediums 
should be accurately measured. There should be some 
fixed standard of measurement to govern the proportion 
of oil or other binding medium as well as the turpentine. 
With these proportions fixed upon, and adhered to, the 
trouble of color going wrong or refusing to hold fast to 
the surface, will be reduced to a very small affair. 

Different makes of colors require in mixing different 
proportions of turpentine, one color, for example, by reason 
of greater body and strength, requiring a greater amount 
of thinner to make it ready for use than another color 
weaker in body and substance and covering power. The 
user of the color should not be slow in determining these 
qualities. An excess of turpentine in a color may so act 
upon the pigment that it apparently does not dry, although 
in effect it may be as dry as it possibly can be. If the 
proportion of turpentine is unduly increased the propor- 
tion of binder in the mixed color is correspondingly de- 
creased. Under such conditions the color, when dry. 
will rub up and crack off on the hands. If the color is 
then varnished over, it is practically certain to look un- 
even and rough. 

In preparing color for use take the quantity needed to 
complete the work in hand and place it in the cup and 
with the mixing paddle break it down to a paste-like con- 
sistency and then add turpentine gradually, meanwhile 
beating up the mass and mixing thoroughly. All colors 
in preparing for use should be thoroughly beaten and 
worked out to a thin, smooth, free-working material. It 
is well to remember in connection with the thinning of 
black; pigments that the highest grade blacks, such as 
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ivory black and jet black, are less opaque and contain a 
smaller quantity of real covering matter than some of the 
cheaper blacks. Generally speaking the more transparent 
blacks, those with the poorer covering properties possess 
the most brilliant and finest tones. It often occurs that 
a really high-class black is concjemned because of this 
very thing. All black or dark pigments, as a matter of 
fact, have their color beauty greatly enhanced by using 
them for final coatings in the form of varnish-color. 
With varnish the real quality and fineness of the color is 
brought out. Probably the finest color effects are pro- 
duced from the employment of lake pigments such as 
English crimson lake, English scarlet lake, Carmine lake, 
English purple lake, Chatimuc lake, and Munich lake. 
The ground for these colors should correspond as nearly 
as possible to the color of the lake. As a rule, all lakes, 
and particularly all of the lakes above mentioned, are rich 
in proportion to their depth. A crimson lake, for exam- 
ple, needs a warm, red ground. A scarlet glazed over a 
ground made of Tuscan red and deep orange chrome 
yellow will do as well as under any other treatment, al- 
though for the most brilliant effects the lake had best be 
applied over an English vermilion ground, the vermilion 
being in turn applied over a ground made of Indian red 
and white, the red being added to the white in a propor- 
tion to provide a deep peach blow color. Munich lake, 
one of the oldest but one of the finest of lake pigments, 
is produced with the best color effects by laying the lake 
directly over a medium wine color, the wine color being 
laid over a ground of Indian red. Perhaps in these later 
years among the very elect in carriage and automobile 
circles, no member of the lake family has met with such 
favor as English purple lake. This is a magnificent panel 
color carrying with it a tone of splendid brilliancy, and 
on the very best class of horseless ind horse-drawn vehi- 
cles, it contributes an effect notable from every view 
point. This lake can be effectively glazed over a ground 
of ivory or jet black. Perhaps two coats of the lake will 
be necessary in order to secure an absolute dense, solid 
color. 

• Probably one of the latest color fads for small panels 
on big touring cars, limousines, etc., is produced by using 
green lake glazed over a pure white ground. Chatimuc'' 
lake is produced in its best effect by glazing over a deep 
carmine ground, this ground being made of Indian red 
and ivory black, the black being ^dded to the red to 
deepen the color. In developing lake effects a great deal 
depends upon the ground color. All lakes, in common 
with all transparent pigments, are to a vci> ^.eat extent 
controlled by the ground color. For this reason these 
colors should be brought up with the greatest possible 
care. Indeed, so far as anything can be perfect, these 
ground coats should be perfect; so much so, in fact, that 
when brought up to the final coat no touching up or 
surface repairs may be needed. When expert attention 
is given the ground coats the application of the lakes or 
other transparent pigments becomes a comparatively easy 
matter. 

How to Paint Radiators. 

Car owners experience a whole lot of trouble with the 
painting of radiators because the painter who did the 
work did not understand how to do it. The painter is 
inclined to forget that the air passages through the rad- 
iator are of extreme importance and must not be clogged 
up because they really form the breathing apparatus. 

■ r .1. i- 



Unless the paint applied to the radiator is applied in thin 
body, successive coatings will clog these air passages. It 
not infrequently happens that the painter is the object of 
much faultfinding on the part of the car owner from this 
very trouble, and it is sometimes the case that he has to 
clean this surplus paint off at no small expense. The 
radiator needs simply a very thin coat of some good wear- 
ing pigment. 

For many of the dark c'olors such as black, dark blue, 
deep green, or maroon, liquid asphaltum, a product of 
bitumen, serves the purpose in good shape. Cut the 
asphaltum down to a rather thin consistency with pure 
turpentine and apply it in a temperature of from seventy 
to seventy-five degrees so that during application it may 
maintain the same thin body. For a pale yellow, buff, or 
light brown car, ordinary gold bronze will make a good 
material for this work. Mix the bronze in two-thirds 
coach Japan, or pale drying-Japan, and one-third finish- 
ing-varnish. If this bronze is suspected of being a little 
short of the best quality it had best be thinned out after 
mixing with the above ingredients with benzine or an 
eighty-eight degree gasoline. The verdigris contents of 
the mixture will come to the top, and with the evapora- 
tion of the benzine or gasoline, will remain there. In 
eight or ten hours this verdigris will be largely extracted. 
Upon removal the bronze may then be again mixed with 
a result that you will have an article far superior to the 
original mixture, both in brilliancy and in durability. The 
best results obtained with the use of bronze upon these 
parts are, however, secured by using the bronze in a dry 
form. Simply mix the Japan and finishing-varnish in the 
proportions above stated and apply with a camel's hair 
brush. When this coat has dried down to the i)Topw 
tack, which will be a tack just sufficient to catch and hold 
fast the dry powder, proceed to apply the dry bronze, 
using for this purpose a camel's hair brush which has not 
hitherto been used in any wet pigment. The bronze, so 
applied, will have a high, bright lustre, and if of good 
quality, w-ill wear better than when applied as ordinary 
paint. 

Aluminum bronze is largely used for radiators and in 
combination with any of the lighter colors, It gives a good 
account of itself. Used upon a car painted black, or 
deep green, or dark blue, the aluminum presents a white 
appearance, and, in fact, upon superficial examination 
might be mistaken for white paint. When either of the 
bronzes are applied in paint form, the best thinner, all 
things considered, is what is commonly known as lacquer 
thinner or banana liquid. 



Number of Motor Vehicles in Samoa 

Seven years ago there were no motor vehicles in west- 
ern Samoa. Today there are 19 motor trucks, 49 passen- 
ger cars, and six motorcycles. Two of the trucks, two 
of the cars, and four of the cycles are of British manu- 
facture; all the others are American. Trucks are used 
principally in hauling goods from steamers and in bring- 
ing in copra from the plantations. No motor vehicles are 
owned by the natives, who number about 30,000. There 
are not more than 600 whites and half-castes in western 
Samoa, and therefore the possibilities of this market are 
very limited. 



The state of Pennsylvania has 2,419 farm tractors in 
operation, according to its Agricultural Department. 
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Petroleum in Ontario 

The past two years have witnessed slight increases in 
petroleum production, due to the development of the 
new Mosa field in the county of Middlesex, in Ontario, 
so that the production in 1918 was not only 90,909 barrels, 
of 42 per cent in excess of that of 1917, but was the larg- 
est production that has betn reached since 1910. A bounty 
of lyi cents per gallon is paid on the marketed produc- 
tion of crude oil from Canadian oil fields, the adminis- 
Tation of the "Petroleum Bounty Act" being under the 
Department of Trade and Commerce. According to the 
"bounty record the production in 1918 in Ontario was 288,- 
692 barrels (10,104,220 imperial gallons) which at the ave- 
rage price per barrel of $2,694 was worth ^777 J37. The 
New Brunswick production according to bounty payments 
was 3,009 barrels worth about $7,402 or an average value 
of $2.46. For five years there has been a small but grow- 
ing production of crude petroleum in Alberta, the greater 
part of which, however, does not earn the bounty be- 
cause of its lightness, or low specific gravity. The ap- 
proximate production in 1918 was 13,040 barrels valued 
at $100,004. 

The total production in Canada from all sources was 
therefore 304.741 barrels (10,665,935 imperial gallons) val- 
ued at $885,143. 

The price of crude oil at Petrolia was quoted at $2.48 
for August 20, 1917, to February 12, 1918, when the price 
was increased 10 cents to $2.58. On March 21, the price 
was again increased by 10 cents to $2.68, and on July 10, 
to $2.78, remaining at this price to the end of the year. 
The average monthly price for the year was thus $2.69 1-3, 
as against an average of $2.33j4 in 1917; $1.98 in 1916, 
and $1.39J4 in 1915. 

The production in barrels of the various fields in the 
Province of Ontario as kindly furnished by the Supervisor 
of Petroleum Bounties at Petrolia was as follows: Pe- 
trolia and Enniskillen, 65,467; Oil .Springs, 44.671; Moore 
township, 6,367; Sarnia township, 3,438: Plympton town- 
ship. 412; Both well. 29,116; Tilbury, 25.228: Dutton, 1,- 
875; Onondaga, 1,186: Belle River, 447; Mosa township, 
108,988; Thamesville, 1,566. 

The production in New Brunswick is all obtained in the 
Stoney Creek district. Albert Co. The Alberta production 
was obtained from five wells situated in the Turner Val- 
ley field, near Black Diamond, about 35 miles southwest 
of Calgary. 

Tn 1918 ten oil refineries in Canada used 262,641,155 gal- 
lons of crude oil of which 250,382.965 gallons were im- 
ported, and 12.258 IQO^allons wer^ obtained from Cana- 
dian wells. The production of refined oils and netrolciim 
products included gasoline and motor oils, 72.175,768 gal- 
lons; benzoline, benzene, and other light oils, 1.530,592 
gallons; illuminating oils 65,268 598 gallons: lubricating 
oils, 14,402,523 gallons: gas and fuel oils and tar. 79,092,347 
gallons : wax and candles, 13.759,972 pounds. There was 
also a production of asphalt and other products. The 
total value of the products of refineries was $37,287,891. 

According: to inspection returns of the Inland Revenue 
Department the total quantity of illuminating oils in- 
spected during the calendar year 1918 w^as 55.443,056 gal- 
lons and the auantitv of naphtha or gasoline and other 
light oils was 74,310.352 gallons. 

Exports of petroleum entered as crude mineral oil in 
1918 were 270.302 gallons valued at $28,415, and of refined 
oil, 1,946,967 gallons, valued at $206,675. There was also 



an export of naphtha or gasoline of 91,229 gallons. Valued 
at $28,778. 

The total value of the imports of petroleum and pe- 
troleum products in 1918 was $30,749,580, as against a 
value of $22,957,688 in 1917. 

The total quantity of petroleum oils, crude and refined, 
imported in 1918, was 420,728,933 gallons, as compared 
with 379,148,006 gallons in 1917. 

Production of Canadian Graphite 

Notwithstanding the importance of this product as a 
"war mineral" and the strong demand therefor, the pro- 
duction of graphite in 1918 was considerably less than in 
1917. The total shipments were 3,114 tons, valued at 
$248,870, as against 3,714 tons, valued at $402,892 in the 
previous year. 

By provinces the 1918 shipments included 2,934 tons, 
valued at $208,852. from Ontario, and 180 tons, valued at 
$40,018, from Quebec, including a small shipment from 
Baffin Land. 

In 1917 Ontario contributed 3,173 tons, valued at $296,- 
587, and Quebec and Baffin Land, 541 tons, valued at 
$106,305. 

The quantity of ore milled during the year was 11,358 
tons, from which was produced 3,225 tons of milled, or 
refined graphite. 

The total quantity of ore milled during the year 1917 
was 19,614 tons, from which were produced 4,003 tons of 
refined, or milled graphite. From three mills operating 
on disseminated flake ores, the average recovery of re- 
fined graphite was 5.5 per cent in 1918 and 8.6 per cenf 
in 1917 of the rock milled. The Black Donald— Calabo- 
gie, Ont. — ore consists largely of amorphous graphite, 
from which a large mill recovery is made. 

Graphite operators reported that of the total shiphients, 
2.856 tons, valued at $214,345, were sold for export. Trade 
records show exports of plumbago, crude ore and con- 
centrate, 664 tons, valued at $32,710, and manufactures of 
plumbago, probably refined, valued at $205,993, a total 
export of $238,703. 

By grades the shipments included 366 tons of No. 1 ' 
f^ake, valued at $97,518, or an average of $266.44 per ton; 
73 tons of No. 2 flake, valued at $13,780, or an average of 
$188.77 per ton ; and 2,675 tons of No. 3 and dust, valued 
at $137,572. or an average of $51.43 per ton. 

Utility of Calcium Limes in Glues 

In making water-resistant glue, lime is probably the 
most essential constituent used with casein. Commercial 
lime varies widely in purity, but the degree of purity, 
according to tests made at the U. S. Forest Products 
Laboratory, is not a determining factor in glue making. 
It is only necessary that a sufficient quantity of lime ma- 
terial be used to insure the actual calcium hydroxide con- 
tent called for in the formula. If this precaution is neg- 
lected the result from the standpoint of water-resistant 
qualities will be unsatisfactory. 

When a lime of unknown analysis is to be used in a 
formula which has given success with other limes, it is 
desirable to begin with an amount which will give a glue 
of short or medium working life and a satisfactory flow. 
In the formula studied at the laboratory, low-grade limes 
gave a slow rate of solution of the casein, high viscosity, 
and abnormally long life. In any event, tests of the water 
resistance of the glue in which the new lime is used should 
..be made^s soon a^ possible. 
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Current Automotive Metal and Supply Prices 



Iron and Although the ^ production is mounting rapidly, 
Steel and many of the prices are going up with it, 

there is little sign of slackening interest. Pig 
iron production in March was at the rate of 108,900 tons a 
day or 40,000,000 for the year, compared with 102,720 in 
February. Steel ingot production is up to the highest 
level since December, 1918, and points to an output of 
43-44,000,000 tons per year. Mills are selling more freely. 
Copper and March buying proves to have been the 
Aluminum heaviest for many months, but subsequent- 
ly, demand has fallen off. After slight 
weakening around the first of the month, the price has 
stiffened and rules at 19^c. N. Y. for April-May lake. 
General figures on the world situation seem to indicate 
higher prices. Aluminum stands at 33c. for the pure metal. 
Lead and Strikes in New York and a consequent short- 
Tin age of supplies have kept lead firm in price, 

even in a very quiet market. Quotations are 
9>4C. by the leading interests and 9c. outside, both N. Y. 
Production is still less than consumption. Tin prices are 
largely nominal, due to the recent holidays in London. 
There is much latent demand, however, which is expected 
to keep prices firm. Spot is now held at 63j4c. N. Y. 
Zinc and Market is exceedingly quiet, prime West- 

Other Metals ern being held at 8.6c. for early and sec- 
ond quarter. Leading producers are con- 
fident of higher prices, one having predicted 10c. by mid- 
summer. Antimony is quiet and unchanged around llj4c. 
Foreign supplies of ferronianganese being very light, do- 
mestic prices have stiffened, and now are at $200 or 
higher. Other ferro alloys show little change. 
Old Metals Steel and iron scrap are slightly lower in 
spots, while non-ferrous scrap shows little 
change. Light and heavy brass are each up >^c. Alumi- 
num is in heavy demand. 

Chemicals Supplies are not being replenished by pro- 
ducers as rapidly as they are being bought up, 
so tendency of all prices is upward. Based on large for- 
eign sales, a number of products moved up. Coal tar 
products are firm in price, supplies being tight. Turpen- 
tine is up, close to $2.50, and little is available. 
Fabrics Cotton yarns and cloth are both higher. Bur- 
lap has stiffened and is now sold on basis of 
9.75c. for April-June lightweights. 

Other Rubber is steady, and better grades are slight- 
Materials ly higher than last month. Recently there 
have been more buyers than sellers, which 
would indicate further advances. Hides are firm, Bogotas 
being quoted at 40 with sellers holding out for higher 
figures. After advances of last month, none of the petro- 
leum products have changed, but Government statistics 
indicate such a shortage of production that with months 
of heavier consumption approaching prices must move 
to much higher levels. 

Every effort is made to have the following prevailing 
prices (compared with last month's) accurate but none is 
guaranteed. They are obtained through trade sources 
and may not be realized on small quantities: 



Acid, Sulphuric, 



Mar. 9 

660 ton $22.00 -—25.00 



7.00 
.74 



Alcohol, Ethyl, 97 p.c gal. 6.00 

Alcohol, denatured, 190 proof, gaJ. .67 
Aluminum, Ingots No. 1 99% 

pure, carload lots lb. .35 — .38 

Ammonium Chloride (Sal- Am- 
moniac) white, granular. .. .lb. .17 

Babbitt Metal, best grade lb. .90 

Babbitt Metal, Commercial lb. .50 

Beeswax, natural crude, yellow. lb. .42 

Camauba No. 1 Wax lb. .80 

Caustic Potash (85-92 p. c.)..lb. .35 

Caustic Soda, 76 p. c 100 lb. 4.85 

Pumice, Ground (domestic) lb. .02% 

Shellac. Orange, superfine. .. .lb. 1.65 

Tin, Metallic straits pig lb. .6O14 

Turpentine, spirits of crude 1.99 



Apr. 6 
122.00 —25.00 



— .19 



— .45 

— .88 

— .42 

— 5.25 

— 1.70 



6.00 
.98 

.33 

.16 
.90 
.50 



7.00 
1.02 



— .18 



Zinc, Western Spelter lb. 

No. 9 base casks, open lb. 



.086 
.14 



.80 — 

.30 — 
6.10 — 

.02% 
1.50 — 

.65 

2.35 

.10^— 

.14% 



.88 
.35 
6.25 

1.55 



.11% 



IRON AND STEEL. PIG, BARS, ALLOYS. OLD METAL 



Pig, per ton — Mar. 9 

No. 2 X, PhiladelphiaS $45.35 

No. 2, Valley furnacet 41.00 

Basic, delivered, eastern Pa 43.40 

Basic, Valley furnace 41.00 

Bessemer, Pittsburgh 43.40 

Malleable, Valley 42.00 

Bars — 

Merchant iron, base price 

Refined iron base price 4.50c 

Soft Steel— 

% to 1% in., round and square.. 3.52 — 4.25c 

1 to 6 in. X % to 1 in 3.52— 4.25c 

1 to 6 in. X Vi and 5/16 3.62— 4.35c 

Rod.s— % and 11/16 3.57— 4.05c 

Bands— 1% to 6x3/16 to No. 8.. 4.22— .^.25c 

Ferromanganese, 76% to 80% de- 
livered producers' price $175.00 

Spiegel, 18% to 22% furnace, spot 57.00 to 60.00 

Ferrosilicon, 50%, spot, delivered 85.00 to 95.00 

Ferrotungsten, standard, per lb. 

contained, furnace .90 to 1.10 

Old Metal 

Heavy steel scrap, Pittsburgh... $27.00 

Heavy steel scrap, Philadelphia. . 25.50 

No. 1 cast, Pittsburgh 34.00 

No. 1 cast, Philadelphia 40.00 

tSillcon. 1.75 to 2.25. §Silicon. 2.25 to 2.75. 

Ferrosilicon prices at Ashland, Ky., Jackson and N. Straitsville 
BOLTS AND NUTS 



Apr. 6 
$47.05 
43.00 
44.80 
42.00 
43.40 
43.00 



4.75c 

3.52— 4.75c 
3.52— 4.75c 
3.62— 4.85c 
3.57— 4.55c 
4.22— 5.75c 

$200.00—225.00 
55.00— 70.00- 
85.00— 90.00 



.90- 

27.00 
24.50 
34.00 
38.00 



1.10 



Machine bolts, c.p.c. and t. nuts, 



^ X 4 In.: 
alle 



Smaller and shorter 

Carriage bolts, x 6 In. : 
Smaller and shorter, rolled threads 

Cut threads 

Semi-flnished hex. nuts: 

H in. and larger 

9/16 in. and smaller 

Tire bolts 



Mar. 9 
% off list 



35 

40-5 
30-10 

60-5 
70-5 
55-10 



Apr. 6 
% off list 



35 

40— 5 
30—10 

60— 6 
70— 5 
55—10 



The above discounts are from November 1, 1919. 
BRASS, COPPER SHEETS. SHAPES, VIRGIN METAL. SCRAP 



Copper, Lake, Ingot lb. 

Copper, Electrolytic lb. 

Copper, Citing lb. 

Copper sheets, hot rolled lb. 

Copper sheets, cold rolled lb. 

High brass wire and sheets lb. 

High brass rods lb. 

Low brass wire and sheets. .. .lb. 

T^w brass rods lb. 

Seamless bronze tubing lb. 

Seamless brass tubing lb. 

Old Metal- 
Copper light and bottoms 

Brass, heavy 

Brass, light 

Heavy machine composition 

No. 1 yellow brass turnings 

No. 1 red brass or comp. turnings 



Mar. 9 

.29 
. .31 
.26 
.23 
.28 
.29 
.33 
.32 

14.50c 
10.50c 

7.75c 
15.75c 

9.75c 
12.75c 



CRUDE RUBBER 



Para, Uprlver line lb. 

Upriver coarse lb. 

tJpriver caucho ball lb. 

Plantation, first latex crepe... lb. 

Ribbed smoked sheets lb. 

Brown crepe, thin, clean.... lb. 



Mar. 8 
$0.42^— $0.44 



.31^ 
31^ 
.46^ 
.46 
.41 



.35 

•at"* 

.48 

.43 



PETROLEUM PRODUCTS 



Mar. 16 

Oil — Pennsjivania Crude $6.10 

Kansas and Oklahoma Crude.. 3.50 

Gasoline.Motor.garages.steel bbls.. .28% 
Consumers, steel bbls .30% 

Lubricating Oil, black, 29 gravity .25 — .35 

Cyl. light filtered. .70— .75 

Dark filtered 70 — .75 



Apr. 7 
$0.42 

.32 
.32 
.46 



Apr. 7 
..$6.10 
3.60 
.28% 
.30% 
.25— .36 
.72— .80 
.70— .75 
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Men of the Automotive Industry 

Who They Are What They Are What They A^re Doing 
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C, J. Strouble has been placed in charge of the new top material 
manufacturing plant of the Athol Mfg. Co., Athol, Mass., located 
at Marysville, Mich. Strouble, who is superintendent of the plant 
now in course of erection, comes to the Athol company from the 
Boston Woven Hose Co., and from his reports of progress it is in- 
dicated that the Marysville plant will be ready for operations by 
July 1. Though definite details are withheld, it is a.ssumed in 
quarters close to the company that much of the 29,000 square feet 
of floor space will be devoted to supplying the requirements of the 
big Wills-Lee enterprise, which is the predominating factor in the 
Marysville development 

Charles M. Manly and C. B. Veal, well-known in automotive en- 
gineering circles, have opened offices as industrial engineers at 250 
West Fiftv-fourth Street, New York. Manly, who was president 
of the Society of Automotive Engineers last year, has long been 
associated with the automobile industry. During the war he was 
a vice-president of the Curtiss Aeroplane & Motor Corp.. acting 
as consulting engineer in charge of all inspection. Veal, in charge 
of the department of machine design at Purdue TTniverslty, like- 
wise, has been active in S. A. E. affairs, and was also associated in 
the Curtiss inspection work during the war. 

L. Clayon Hill has opened offices in the Holden building, Detroit, 
where he will maintain an organization to engage in the general 
practise of consulting engineering, specializing in automotive sub- 
jects. Hill was associated with tlie Packard Motor Car Co. for 
eight years, first in the chassis design work, and lati'r held the 
position of body engineer and acro])lane engineer. After leaving 
tlie Packard company. Hill became connected with Captain Lepere 
in the Franco-Ameriian Engineering Co. During the war he was 
associated with the Frenrh Aviation Mission imder Capt. I^apere, 
designer of the L,upere plane. 

William Kelly, cliief engineer of the Maxwell Motor Co.. has sev- 
ered liis relations with tlsat company after his long connection 
with it. Kelly has long been associated with tlie industry and with 
the various etiteiiiriscs from which the present .Maxwell-Chalmers 
organization sprang. He was designer for the ()ld Wayne Motor, 
later was witli tlio E-.M-F.. and finally with the Metzger Mr»tor 
Car Co.. which was the active imit on which the present Maxwell 
com^vany v.as built after Walter E. Flanders took over the wreck 
of the foinier United States .Motor Co. 

E. B. Mull, at one lime assistant director of service of the 
Willys-Overland Co.. Toledo, has joined tlie Overland-Harper Co.. 
Philadelr)hia, Pa., as plant superintendent. Mull assisted Claude 
Cox in designing and building the first Overland car back in lltO::, 
Since tliat time he has been continually engaged in manufacturing 
or service woik. I^esides being connected with the Overland or- 
ganization. Mull served as superintendent of the old Interstate 
Automobile Co., and as general superintendent of the Brown 
Commercial Car Co. 

M. Charles Schweinert, who entered the employ of A. Schrader's 
Son, Inc.. 34 years ago in the capacity of office boy, and who has 
been associated with that company ever since, has lieen elected 
president, succeeding the late Dr. Charles K. Cole, Among other 
things. Schweinert is credited with having developed the export de- 
partment of A. Schrader's Son and establishing the Schrader sales 
policy, which is based upon a license agreement. 

R. W. Judson, formerly vice-president of the Continental Motors 
Corp., Detroit, now signs his name as president of that organiza- 
tion. The first intimation of a change in the personnel of the or- 
ganizatif>n was revealed in a letter to stockholders explaining the 
new $5,000.0(10 note issue which was signed by Judson as president. 
Benjamin F. Tobin. former president, now appears as chairman of 
the board of directors. 

Ralph S. Allen, general sales manager of the Duratex Co.. New- 
ark, N. .1., has been appointed a vice-president of that organization 
and a member of the board of directors. Prior to his association 
with the Duratex organization Allen was for a number of years 
sales manager of the Wagner Electric Co., Detroit, and prior to that 
was identified with several well known accessory manufacturers. 

Frank H. Golding, for the past four years vice-president and 
general manager of the Ohio-Power Co., has been elected general 
manager of the Holmes Automobile Co., Canton, Ohio. The stock- 
holders re-elected the old board of directors and the following of- 
ficers were elected: Arthur Holmes, president and treasurer; G. H. 
Rockwell, vice-president, and George W. Belden, secretary. 

Kelly R. Jacoby, who resigned as vice-president m charge of 
purchases for the Willys-Overland Co.. is planning to enter actively 
into the manufacture of electrical products. He has selected Day- 
ton, Ohio, as his future headquarters, where, through a company 
that he has reorganized, he will manufacture electric motors and 
generators. 

F. R. Humpage, vice-president and general manager of the Wilt 
Twist Drill Co. of Canada, Ltd., Walkerville. has resigned. Hum- 
page has been in ill health for «ome time and left for Miami, 
Fla. When his health is restored, he anticipates placing a clean- 
ing compound, in which he has become interested, on the market. 

James McGlashan, for two years head of the engineering depart- 
ment at the York, Pa., plant of the Martin-Parry Corporation, has 
been advanced to the position of chief engineer. In his new 
capacity, McGlashan assumes charge of the engineering depart- 
ments at the Martin-Parry plants at York and Indianapolis. 

R. O. Hendrlckson, who was formerly chief engineer of the WalUa 
Tract6r Co., Racine, Wis., has been appointed vice-nresldent in 
charge of the engineerinir of the J. I. Case Plow "Works Co., also 
of that citj^ following the absorption of the WalUs company by the 
J. I. Case Plow Works. 

Henry Q. McComb, one of the pioneer engineers of the autonao- 
bile industry, has been appointed general manager of the Russel 
Motor Axle Co., Detroit. McComb was chosen for this position by 



the McCord Mfg. Co.. Inc., which now owns and operates the 
Russel company. 

Frederick A. Merliss has been elected vice-president and mana- 
ger of sales of the United Smelting & Aluminum Co., Inc., New 
Haven, Conn. He has been with the company for three years as 
assistant secretary, and he succeeds L. M. Brlle, former vice- 
president and sales manager. 

E. W. Bernhard, formerly of Providence, R. I., and for a number 
of years with the Hess-Brlght Mfg. Co., Philadelphia, as planning 
manager, has been made assistant to the general factory manager; 
H. W. Jackson, also of the same concern, has been promoted to 
factory manager. 

Walter C. Robbing has resigned as chief engineer of the Curtiss 
Aeroplane & Motor Corporation, Buffalo, N. Y., and is now prac- 
tising consulting engineering in that city. He is specializing In 
internal-combustion engines, manufacturing, aeronautics and auto- 
mobiles. 

George B. Russel retired from the Russel Motor Axle Co. on 
February 1. Russel was the founder of the business, which has 
now passed into the hands of the McCord interests, and was one of 
the pioneers in the development of llie internal gear drive axle. 

C. L. Sonen, production engineer of the Teetor-Hartley Motor 
Corp.. Hagerstovvn, Ind.. and of the Ansted Engineering Co., Con- 
nersville. Ind., has resigned and formed the C. L. Sonen Co., 
Indianapolis, industrial engineer and metal processing plants. 

E. L. Carter, formerly with the Bucyrus Co., Milwaukee, and the 
Remington Arms Co.. at Eddystone. has become general manager 
of .McCord <S: Co.. West Pullman. III., manufacturers of gray iron 
cylinder casting and steel casting for the automobile trade. 

Ernest T. Pearsons, recently with the Locomobile Co., Bridge- 
port. Conn., and formerly with the Winton Motor Car Co., Cleve- 
land, and the Packard Motor Car Co., Detroit, has been made body 
engineer for the Stevens- 1 )uryea. Inc., Chlcopee, Mass. 

H. P. Meredith, formerly maintenance engineer for E. L. duPont 
de Neniours vSL' Co.. and previously assistant to Vice-I'resident .\t- 
erl)uiy of the Pennsylvania Railroad, has been appointed manufac- 
luring manager of the Saxon .Motor Car Co., Detroit. 

Robert Potter Breese, who during the war was officer in charge 
of the engineering department of the air service at Hazelhurst 
Field, Mineola. has joined the engineering staff of the L«>oning 
Aeronautical Engineering Corp. of New York. 

J. Zagora has resigned as designing and production engineer of 
the Anderson Motor Co., Rock Hill, S. C, and has established a 
plant for the manufacture of automotive parts and smaller assem- 
blies, under the name of J. Zagora Mfg. Co. 

A. R. Waterman is now eastern district manager for the Split- 
dorf Electrical Co.. with headquarters at 7 West 61st street. New 
York City. For a long time previous to this move. Waterman wa^ 
connected with the E. V. Hartford Co. 

John E. Hubbell, formerly of Clianibers & Hubl^ell, patent attor- 
neys, Philadelphia. I'a., l>as opened offices at 469 Fifth avenue. 
New York, where his practice will be devoted exclusively to patent 
and trade mark matters. 

Frederick A. Parkhurst announces the opening of an office at 
the Grand Central Terminal Building, New York City. He will 
specialize as an organizing engineer on organization, management 
and production problems. 

A. G. Ripberger, formerly of the engineering staff of the Illinois 
Steel Co., at Gary, Ind.. has become chief engineer for the steel 
and tube department of the main plant of the Timken Roller 
Bearing Co., Canton, O. 

R. G. Garretson has resigned as chief draftsman with the Na- 
tional Motor Car & Vehicle Corp., Indianapolis, Ind., and has 
accepted a position as engineer with the Clark Truck-Tractor Co., 
Buchanan, SUch. 

C. L. Crlner has been appointed superintendent D. M. Sechler 
Imp. & Carriage Co., Moline, 111. 



OBITUARY 

Elmer Apperson, pioneer automobile builder, and the elder of 
the famous Apperson Brothers, was stricken with apoplexy on 
March 28, while watching an automobile race at the Ascot Speed- 
wav, Los Angeles. The former president of Apperson Bros. Atito- 
mobile Co. was spending the winter in California, where he had 
gone in search of improved health. He died within a few mo- 
ments. . . . 

The elder Apperson had not been active In the company whicn 
bears the family name for several years, his health having been 
poor for a long time. His virtual retiremient from business came 
in December, 1917. when his brother Edgar assumed the manage- 
ment. Prior to that time the business had been run by them 
jointly from the time of Its incorporation in 1903, Elmer serving 
as president and general manager and Edgar as vice-president and 
designer. 

Apperson's death makes the first break in the ranks of the real 
pioneers of the automobile industry, and recalls the rivalry that 
has existed between them for almost thirty years. ApperscHi 
Brothers, then operating a small machine shop, built for Blwood 
Haynes his first car» in 1893, the original conception for which 
came to htm, as the latter asserts, as far back as 1W8. Wliether 
the Inventive faculties of Haynes or the n^echanlcal adaptability 
of the Appersons corftributed the vital spark to the product, the 
fact remains that the experiinent was sufficiently succesaful to 
lure the trio into the automobile manufacturing business under the 
style of the Haynes -Apperson Co., which was incorporated in 1898. 
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DuPont Motors, Inc., Wilmington, Del., is having plans prepared 
for its new plant at Moore, Pa., near Philadelphia, where a site 
of about eight and one- half acres has been secured, on the line 
of the Philadelphia, Baltimore & Washington Railroad. The ini- 
cial building will be two stories, of brick and steel, 75 x 790 ft, 
to be used for assembling and finishing, it being the Intention to 
maintain the present plant at South Wilmington for engine and 
chassis construction. The company will specialize in the manu- 
facture of two models of pleasure cars, a four-passenger touring 
car and two-passenger roadster. E. Paul duPont is president and 
John A. Pierson, chief engineer. 

Ryan-Bohn Foundry Co., Lansing, Mich., has been organized to 
make cylinder castings. The company, which is controlled by 
L). J. Ryan and Charles B. Bohn, has acquired fifty acres of land, 
and already has begun a building program that is to involve an 
expenditure of a million dollars for plant and equipment. Of its 
principals, Rvan Is. of course, known to the trade through his 
connection with the Allyne-Ryan Co., Cleveland, and the D. J. 
Rvan Co.. Wyandotte, Mich. Bohn is known to Detroit as head 
of his own Charles B. Bohn Foundry Co., which he formed after 
leaving the Aluminum Castings Co., where he had been for many 
years. 

Buick Motor Co., PMint, Mich., has arranged a program to total 
about $10,000,000 for new construction during the present year. 
Of this amount $7, .500.000 will be expended for new buildings and 
equipment at the local works, while the remainder, $2,500,000, will 
be used for an assembling plant at St. Louis. Nine new buildings 
will be constriictetl at Flint and other enlargements made to allow 
for a oapacitv of 550 automol)ilos per day. The St. Louis plant 
will be equi|>ped to assemble 200 cars daily, the chassis units being 
sent to this point for a.ssembling; bodies for the cars will be built 
at this latter works. H. H. Bassett is president. 

Maryland Motors Corporation, Baltimore, which has been or- 
ganized with $2,000.0000 capital stock, will build a four-story plant, 
100 X too ft., for tlie manufacture of motor trucks at Laurel, Md. 
It also is planned to furnish power for a lighting plant for the 
town, a pumping plant, an ice-making plant and a sewage dis- 
posal plant. The officers of tlie company are Paul J. Prodoehl, 
Munsev P.uildin^'. Baltimore, president; T. B. Webster, vice-presi- 
dent: flovvard G. Clark, secretary and treasurer: I. C. Baker, chief 
ensineer; .lolin H. Kunkcl, .1. II. Ellard and C. W. Ludwig. 

Southern Automobile Mfg. Co., 117 Linden Avenue, Memphis, 
Tenn.. recentlv organized, will have a new plant to consist of a 
two-storv works, 100 x 300 ft., with wing 100 x 200 ft. It will cost 
abr)ut $2.')0.ooO. including machinery, and it is proposed to develop 
an output r»f 20 automobiles a day. W. A. King is president and 
general manager. Regan & VV'eller. Bank of Commerce Building, 
are tlie arcliiteets. 

Oshkosh Motor Truck Co., Oshkosh. Wis., has purchased 35 
acres at Twenty-Fifth and Oregon streets for its proposed new 
manufaci nring group. Work will begin April 1 on the erection of 
a one-story brick and steel machine shop and assembling floor, 
SO X .320 ft., and an office building, 40 x 60 ft. Inquiry is being 
made for additional equipment. B. A. Mosling is secretary. 

Wiiliam J. Oliver Mfg. Co., Knoxville. Tenn., is planning for 
extensions and improvements at its plant to cost about $100,000. 
A new steel foundry will be erected and the present iron foundry 
increa.sed in capacity; an addition will be built to the pattern shop. 
The extensions will be u.sed for the manufacture of tractor parts, 
and the nuichlnery installation is estimated to total $40,000. 

Montana Tractor Co., Chicago, has accepted the offer of the 
Peshtigo, Wis., Development Club to provide a site for a branch 
factory, and will start work about April 1 on the erection of a one- 
story brick and steel assembling shop, 150 x 250 ft., estimated to 
cost $100,000 with equipment. Charles H. Haight. vice-president, 
is in charge of operations at Peshtigo. 

W^iiliam Small Co., Indianapolis, has increased the capital stock 
from $1,000,000 to $3,000,000, partly to enable the company to erect 
a new building for the manufacture of automobiles at Belmont 
Avenue and Washington Street. It now operates a motor and axle 
plant and an assembling and finishing works. W. G. Todd is 
secretary. 

Franklin Tractor Co., Greenville, Ohio, has purchased the entire 
business of the Bullock Tractor Co., Chicago, and will operate the 
plant as the Bullock Division. The manufacture of Bullock trac- 
tors, models C and G, will be continued as well as the Franklin 
Flexible tractors. O. C. Parker has been appointed general sales 
manager. 

Wright Aeronautical Corporation of America. 40 Wall Street, 
New York, has completed plans for its proposed two-story rein- 
forced-concrete plant, 45 x 200 ft., on Meeker Avenue, Newark. 
N. J., to cost about $350,000. John W. Ingle, 527 Fifth Avenue, 
New York, Is the architect. 

Bowen Motor Car Co.. Title Guaranty Building, St. Louis, has 
acquired 21 acres adioining the city on which It will erect a plant 
for the production of a gasoline- driven standard-gage railroad car. 
A. D. Bowen Is president. The company has a capital stock of 
$1,000,000. 

Empire Motori, Ltd., Toronto, has been incorporated with a cap- 
ital stock of $250,000 by William A. J. Case, 801 Dominion Bank 
Buildifis: James B. Taylor, 78 Belhaven Road: George E. Atwood, 
and others to nwinufacture automobiles, airplanes, motor cycles, 
etc. 

Cyclemobile Co., Toledo. Ohio, has been organisted with $600,000 
capital to manufacture a one-passenger car to sell at $850. Opera- 
tions have been begun on the plant and work was supposed to 
start asseokbUng on April 1st. Chas. F. Hamel is president. 

Camden Moors Corporation, Collingswood, N. J., has inauirurated 



(llll 

operations at its new local plant for the manufacture of %-ton 
front-drive motor trucks. Frank Bateman Is president: E. S 
Fateman, vice-president, and Fred H. Bateman, general manager. 

wh^^?.*l,J^°i°^ rebuild Its factory 

T^^}^!" "S^ destroj-ed by fire recently. The two buildings were the 
?hi" f^^'^f. ""t"^ franie-making buildings, the latter catching from 
the former to which it was closely situated. The fire took 14 
complete cars ready to ship and 100 bodies, 

aJ^^^X^ Motors, Inc., has been organized by Emlen S. Hare, presi- 
dent the Mercer Motors Co., Trenton, N. /., to act as an operat- 
Ihi TTSSrrX.n2''n^^ ^^rS^"" organization and its affiliated interests, 
bile Crrew^ Br'^unk.^i^ck^^^^ ^'^^'^^ ^^^o^^o-' 

Reliable Tractor & Engine Co., Portsmouth, O., contenrolatea 
moving lts plant to Cincinnati. A number of site^ are i^view 
and It IS stated that the deal will be completed ^d constr^ct^n 
of the new building started within 60 days. Christian He^r is 
president and general manager. '-uribiian weer is 

Pierce-Arrow Motor Car Co., Elmwood Avenue Buffalo i«» 
planning for increased production in motor trucks and pleasure 
cars. For this purpose the expanded plant facilities arrarlgid f 
Government service during the war will be utilized 

Bethlehem Motors Co., Allentown, Pa., manufacturer of mntr»r 
trucks, ha^^ awarded a contract to George H I larduer^^^^^ Bui\^l 
ing for a one-story plant addition, 80x380 ft., to cok $100 000 in I 
eluding equipment. Iliram F. Harris is president. m- 

Dort Motor Car Co. has broken ground for the new nlant at viir.f 
Mich., and the building will be ready for operiuoHn Ai"gust T%^^ 
will be the hrst un t of the new organization of tlVoort company 
which will eventually cover more than 70 acres. t^ompany, 

Judson Tractor Co., of New York, has acquired the plant of the 
Standard Process Steel Co.. Broad Street. I^iilllpsburg x J for 
Its new branch tractor plant. The works will be altered and'it iJ 
planned to erect a number of new buildings. 'I'lerea ana it is 

Milburn Wagon Company Toledo. Ohio, has contracted for the 
wholesale distribution of United States motor trucks mad^^ hv 
the United States Motor Truck Company of c'nc nnati Ohio for 
the stat-s of Oluo, Michigan and Illinois. '"^'""^u. unio, ror 

Transport Truck Co., manufacturer of motor trucks. Mount Pleas- 
ant. Mich., has increased its capital stock from $l.ono ooo J" $5 OfSf 
ooo. with a view to enlarging its plant at once to increase pfodu^^ 
tlon from 10 trucks per day to 20. «t^<iJ>e proauc- 

Criterion Motors Co., Indianapolis, has been incoroonio,i wJm, „ 
cap tal stock of $1 OOO.OO:) under"^ Delaware Ia^^^s bv ^vl ?^ 
bad), Victor R Chandler and E. Edward Dean, Inl ananoli^ 
manufacture automobiles. ' ^"<^»''i"apoiis, to 

Corporation, Indianapolis, lias l)een nriranfye,! i.rith 
$3..0,( 00 rap tal stock and has opened olflces at Tr^T^^^'Uon Tpr 
rndia„ap,'.Hs:"^'- """" P'««'*'e"t. A plant wiif"'e'bunT%'n 

Preston Motors Corporation, nirminKham. Ala., lia« increased it, 
capual Slock from $1,000,000 to $10,000,000 and Is arranging for^^ 
power plant?" ""^-^^^-^ ^ '«» ineludingTn*- electric 

fme Jlol^rs'''""^^"""- -a&t'^re'^au'iom^^ 

Mercer Motor Co., Trenton, N. J., manufacturer nf aiit«r««Kn«„ 
has awarded a contract for two pl4nt addiUonT tw^ s&'^^^o^^ 
mentV """^ ''^^^ 1200.000, including equip^ 

Couch. Mass Motors Corporation, 1637 Redfield Avenue Brooklvn 
has comiTjenced the erection of a new automShnrmanufl^turY^^^ 
plant at Henry, Ely and Williams streets. Long Island aty N Y 

Paragon Motor Car Co., with a reported capital of $3 000 000 
ha^ been organized at Connellsville, Pa., and it a said w/ii K^ift 
a large plant in that city for the building of motorcars. 

Hendrickson Motor Truck Co., Thirtv-Slxth Strept nn*i woKo«k 
Avenue Chicago, has let contract for a one-stoo' Plan^ 
at 18-24 Bast Thirty-sixth Street, to cost $9,000. ^ 

Commercial Truck Co., Twenty-seventh and Brown streets Phil, 
adelphia manufacturer of motor trucks, has filed aSclls of inZ 
corporation with a capital stock of $4,000,000. arucies or m- 

Oakland Motor Car Co., Pontiac. Mich haq arrantraA t^r. 
erection of additions to its plant to cost abo^t $3 oWoo Tht«2 
new factory units will be constructed. ^^,000,000. Three 

Sayers A^Scovill Co., Cincinnati. Ohio, has started work on a 
new plant 80 x 350 three and four stories high, on SP^Sg GrovS 
Avenue, near Winton Place opnng wove 

Garford Motor Truck Company, Lima, Ohio, started work recent. 
teoS^l^ ?J c'a'^ac^\!^'*^^^^^ ^""^^"^ --^^^^^ cos? $^5^)% 
k';**,,^^*^'® Market Street. Philadelphia, manufac- 

|35M00'to'fflb0^^'''' ^"""-"^^"^ ^^P^^^l stock "frS^ 

T^t®®"*!? Tractor Co., Gary, Ind.. has bought 106 acres at Griffith 
str^ctS?e, 100 xTs?.* erection of a $200,000 one- story Ste2l 

^ord Motor Co.'s Milwaukee. Wis., plant has Increased Its dally 
2f Fo"ooo''?!?r tea?. ^^"™P'^*« «^ approximately at the «tte 
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Parts Makers 



Anderson Motor Corporation, 116 Bobbins Street, Waltham. with a 
capitalization of $10,000, has been chartered to conduct a general 
foundry and machine shop business. It Is a successor to Anderson 
& Co., manufacturers of automatic carburetor attachments for 
Ford cars and of automobile specialties. The new company will 
specialize in an automatic air adjuster, grasoline strainer, and a 
heating device. The management contemplates securing new and 
enlarged quarters within the near future and the manufacture of 
marine engines and a die holder will be undertaken. Andres A. 
Anderson is president and treasurer. 

Standard Parts Co., Cleveland, is carrying out the plans of the 
new management to dispose of certain branches and ultimately 
to concentrate its business near the center of operations, has sold 
its new spring plant at Flint, Mich., to R. T. Armstrong, the pur- 
chase price being approximately $900,000. It is stated that Mr. 
Armstrong purchased this plant on his own account rather than 
representing some automobile interest. The Standard Parts Co. 
in its refinancing plans, has arranged for a $6,000,000 loan to be 
taken by Cleveland and New York banks and investment security 
houses. 

Highways Motor Co., Defiance. Ohio, has been organized with a 
capital stock of $1,500,000 to manufacture motors for passenger 
cars and trains. It is stated that the company plans to take over 
two Detroit companies engaged in this line of manufacture. C. H. 
Kettenring, R. P. Kettenring and T. T. Shaw, Defiance; J. W. 
Swarlz. J. V\". Wright, W. R. Fruchey and A. M. Pearson, Detroit; 
A. R. Fraser, Cleveland, and H. S. Reynolds. Toledo, are directors. 

Duplex Engine Governor Co., 36 Flatbush Avenue Extension, 
Brooklyn, is negotiating with the Chamber of Commerce, Dover, 
N. J., for the establishment uf a new plant m that city. It is 
proposed to acquire a threi^-acre tract in the eastern part of the 
city, with erection of an initial building, one-story, 100 x 350 ft., 
to cost about $100,000, including equipment. 

Ciarotto Mfg; Co. of Milwaukee is a new corporation organized 
with an authorized capital stock of $1,000,000 bv O. G. Pfeifer, 
Thomas C. Hanson and \V. A. Kuebler. 3S;0.3 North Avenue. It will 
engage in Hip manufacture of gasoline engines, motor vehicles, 
parts and accessories. Further plans are not available at present. 

Greene Carburetor Co., Ht^ston, capitalized for $50,000, has been 
chartered. It has a contract for tlie manufacture of a gasoline 
carhuteior. and is negotiating for a ])lant. Walter T. Geene, 336 
Belgrade .Vvenue. Roslindale. is president, and Henry J. Barry, 40 
Court Street, Boston, treasurer. 

Brown Instrument Co., Wayne and Windrim streets, Philadel- 
phia, manufacture,- of pyrometers, etc., has filed plans for a two- 
story conciett^ addition. 44 x ll'O ft., to cost about $:{.">. 000. A sec- 
ond addition of .similar tvpe. two-stories. 37 x 72 ft., will be erected 
at a cost of about $22,000. 

Merchant & Evans Co., 20;^'» Washington Street, Philadelphia, 
manufacturer of tin plate specialties, metal roofing, etc.. has ac- 
quired aiiout 21 acres at Lanca.ster, Pa., for a new branch plant. 
It is proposed to inaugurate construction at an early date. 

Acme Storage Battery Corporation, Poughkeepsie, N. Y., which 
recently increased its capital stock from $100,000 to $175,000, has 
changed its principal product from house ligliting batteries to 
starting and lighting batteries of the automobile type. 

Adjusto Mfg: Co., Brooklyn, has been incorporated with a capi- 
tal stock of $40,000 by Edward N. Smith. Burant J. Thompson, 
Brooklyn, and H. A. Stewart, New York, to manufacture adjust- 
able metal frames for automobile wind shields, etc. 

Auburn Ball Bearings Co. and the M. K. Knowlton Co.. Roch- 
ester, N. Y., manufacturers of machinery, have acquired the three- 
story brick building on Industrial street adjoining their works and 
are making extensive alterations. 

Johnson Specialty Co., 616 East Washington Avenue. Madison, 
Wis., has been organized by Orvey Johnson to manufacture a pat- 
ented device for expanding piston rings and other appliances for 
automatic plants and garages. 

General Aluminum & Brass Mfg. Co., East Grand boulevard, 
Detroit, is planning for the inxji.ediate erection of a one-story 
building at MarysvTlle, Mich., 35C x 450 ft., to cost about $75,000. 
F. C. Root Is vice-president. 

Fuller & Son Mfg. Co., North Pitcher street, Kalamazoo. Mich., 
manufacturer of gears for automcbiles.* has broken ground for a 
four-story addition, 50 x 140 ft., Stt Pitcher and Prouty streets. 
W. H. Fuller Is president. 

Tuthlll Springs Co., manufacturer of automobile springs, 760 
Polk street, Chicago, has awarded the general contract for a one- 
and two-story plant, 212 x 418 ft., at W'est 31st street and Kilbourn 
avenue, to cost $200,000. 

Pro-Mo-Tor Fabricating Corp., 182 T^ocust Avenue, Bronx, N. Y., 
has succeeded to Herz & Co., manufacturers of Herz spark plugs, 
Bougie Mercedes spark plugs, air compressors, magnetos, wire and 
cable terminals. 

Timken Roller Bearing Co., which is constructing a large plant 
at Columbus, Ohio, has purchased an adjacent tract, 80 x 600, and 
ordered plans for additional buildings to cost about $500,000. 

Liberty Mfg. Co., Elm Street, Bridgeport. Conn., manufacturer 
of automobile motors, is planning for the erection of a new plant 
to cost about $100,000, including equipment. 

Warner Corp., Muncie. Ind., has been incorporated for $250,000 
to manufacture automobiles. J. P. Warner, W. M. Sample and 
D. O. Skillen are the incorporators. 

Lycoming Foundry A, Machine Co., W^illiamsport, Pa., will build 
a plant addition, and make alterations In Its machine shop and 
foundry to cost about $150,000. 

Novo Engine Co., Lansing. Mich., will shortly begin the erection 
of a two-story factory addition, 120 x 200, to be used as a machine 
shop and foundry. 

Universal Battery Co., Chicago, has purchased a new factory 
site. 120 x 165, and will build thereon a two-story plant to cost 
$100,000. 

Sheldon Axle Co., Scranton, Pa., has completed plans for a three- 
story addition, 100 x 200 ft., on Beaumont Street, to cost about 
$200,000. 

Bessemer Gas Engine Co., Grove City, Pa., will build a new 



foundry and pattern shop and a number of houses for Its em- 
ployes. 

Safety Steering Gear Co., Superior, Wis., has been Incorporated 
with a capital stock of $100,000, to manufacture devices for motor 
vehicles, tractors, etc. M. E. Benson Is the principal incorporator. 

Bullard Machine Tool Co., Bridgeport, Conn., contemplates the 
erection of a forge shope 70 x 208 ft., and a two-story administra- 
tion building, 60 x 200 ft., to cost approximately $175,000. 

Covert Gear Co., Lockport, N. Y., manufacturer of automobile 
gears and transmission, has awarded a contract for a three-story 
addition to cost about $250,000, incbiding equipnvent. 

Economy Carbureter Co., Milwaukee, hap amended its articles to 
provide for an increase In capital stock from $50,000 to $75,000. 
A larger output is being arranged for. 

Lauraine Magneto Co., 1765 Broadway, New York, has acquired 
a factory, 100 x 150 ft., on 13th street, near Van Alst avenue. Long 
Island City, for a manufacturing plant. 

Brewer-Tlchner Corp., Binghamton. N. Y., has prepared plans 
for a factory for the manufacture of automobile tops, to be erected 
at an estimated cost of $150,000. 

Hercules Motor Mfg. Co., Canton, Ohio, has increased Its capi- 
tal from $500,000 to f750.000. 



Body Builders 



Martin -Parry Corp., through F. M. Small, its president, expects 
to produce 100.000 motor truck bodies during the coming year, 
with production capacity doubled at its plants in Indianapolis, 
ind., and York. Pa. To a doubling of the equipment at the latter 
plant, wnich is to be in full operation by April, there is to be 
added a doubled plant at Indianapolis, recentry approved by the 
board. Thi.s will involve merely extra machinery, since the build- 
ings are i-eported to have ample floor space. 

A site has been purchased for a new factory in Coopersv^lle, 
Mit h., for the manufacture of motor truck bodies and cabs and 
buildings will be erected Immediately. Local capitalists are back 
of tho new company, which has a capital stock of $8,000. The 
otTicers arc: President, John H. Teravert; vice-president, L, J. 
Hlnken: secretary-treasurer, William Van Allsburg; manager Mil- 
lard Bush. 

Superior Body Co., Rahway, N. J., has l>een capitalized at $500,- 
oiio. all common stock of $5 par value, to take over an old copart- 
nership of the same name. The company is completing the con- 
sirurtion of additional plants which are required to help All the 
$s.(KMi.U00 worth of orders now on hand. 

American Automobile Body Mfg. Co., Newark, N. J., has filed 
notice of organization, with office at Commerce and Market streets, 
to manufacture automobile bodies. C. C. A. Reetz, 820 Grove 
Street. Elizabeth. N. J., and George S. Dougherty, Flushing. N. Y., 
liead tlie company. 

C. Spiro Mfg. Co., a New York corporation, has leased part of the 
former plant of the Diamond Chain & Mfg. Co., Indianapolis, and 
will establish works for manufacturing running boards for auto- 
mobiles. A factory will be erected later. 

Drayer & Hanson Co., 743 East Fourteenth Street, Los Angeles, 
has been organized to manufacture truck and automobile pleasure 
bodies, parts, etc. H. E. Drayer and Bert Hanson, head the 
company. 

Gary Auto Body Mfg. Co., Gary, Ind., has been Incorporated 
with $250,000 capital stock to manufacture automobile bodies. The 
directors are Franklin T. Fetterer, Walter M. Staley and William 
B. I^evey. 

G. Ellas & Brother, 965 Elk Street, Buffalo, operating a wood- 
working plant, are planning for Immediate establishment of a de- 
partment for the .manufacture of airplanes and parts for military 
service. 

McCabe -Powers Carriage Co. has purchased the four- story build- 
ing at 1215 North Broadway, St. Louis, Mo., which It occupies. It 
was owned by P. D. C. Ball. The consideration was $50,000. 

Balch Body Corporation, Utica, N. Y., has been Incorporated 
with a capital stock of $25,000 by F. W. and F. E. Balch, and H. J. 
Dillenback, to manufacture automobile bodies. 

T. B. Taylor and J. O. Douglas. Alma. Ga., are organizing a 
company for the establishment of a local plant for the manufac- 
ture of automobile truck bodies. 

Otto Sellow Mfg. Co., manufacturer of automobile bodies, 2730 
Elston Avenue, Chicago, has let contract for a one-story plant, 
63 X 97 ft., to cost $19,000. 

Karges Wagon Works, Evansville. Ind., has ordered plans for 
two one-story factory buildings, 60 x 200 and 65 x 75, respectively. 

McRary & Son, Asheville. N. C, will build an addition, 60x80 
ft., for the manufacture of truck bodies. W. S. McRary is manager. 

Automotive Body Co., Wauseon, Ohio, has acquired a site and 
will erect a plant for the manufacture of automobile bodies. 

Brewer-Tlchener Corporation. Binghamton. N. Y., is plannng for 
a one and two-story addition, 70 x 300 ft., to cost $85,000. 



Additional Personal Notes. 

John Perkins, who has been superintendent of the truck division. 
Packard Motor Car Co.. Detroit, has been placed in charge of pro- 
duction of the I^ewis-Hall Motors Corp., Detroit, which has just 
been separated from the Lewis-Hall Iron Works. 

James A. Edwards, who was formerly aeronautical engineer with 
tlie Hall-Scott Motor Car Co.. San Francisco, Cal., has accepted 
a position as assistant engineer in the engine laboratory of the 
Associated Oil Co. of California, Oakland, Cal. 

L. M. Smith and C. J. Craven, both formerly wth the Standard 
Motor Truck Co.. Detroit, have joined the Detroit Transportation 
Truck Co., the first as production manager, the second as manager 
of the manufacturing stock department. 

P. F. Hackethal has resigned as assistant chief engineer of th% 
Templar Motors Corporation, Cleveland, Ohio, to accept the posi- 
tion of vice-president and chief engineer of the Paragon Motor 
Car Co.. Councils ville. Pa. 
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inl?^ production manager of the Alum- 

rl^I? Coastings Co.. Cleveland, has been inade manaerer of the Per- 

[hnV^l^crfPT^S ^uni''" Standard Parts Co. Ue succeeds In 

that post J. B. Childe. 

R^nm;^f*K"®r ie«isned as management engineer with Frank 

r« Sil^i,? r^»»vidence, R. I., ar^d has accepted a position 

CanSstota n" y""*"^^^** ^^^^ Watson Products Corporation. 

^rhu f; ^m^'^l'^u" accepted a position as assistant chief engineer 
witi tiie Tool & Auto Products Co.. Cleveland. Oliio. He was for- 
of that "city^ employ of the Grant Motor Car Car Corporation, also 

vJE" ^1''^^, resigned as order department manager of the 

American Tube and Stampmg Co.. Bridgeport, Conn., to return to 
Philadelphia^"''' purchasing agent for the Hero Mfg. Co., 

W. T. Marsh i.s president of the Marsh Motor Car Co., the latest 
entrant in Cleveland's automobile manufacturing field, which lias 
acquired a plant on Ridge road and the Cleveland Short Line 
railway. 

Charles S. Crawford has been appointed vice-president in cliarge 
of engineering with the Premier Motor Corp., Indianapolis. Ind. 
ger ^^'^ formerly engineering director and assistant general mana- 

1^^" ti' f'^^r^' purchasing forces of the Studebaker Corp.. 

r?o Sill' ^tf^r'^^^^® purchasing agent of the Willys Corp. at 

its Elizabeth, N. J., plant. Cleary assumed his new post Jan. 15. 

^" ^J,*?^®' has been appointed consulting engineer of 
\\ estinghouse. Church. Kerr & Co., Inc.. New York, and will 
devote his time to the company's electrical and mechanical work. 
♦ ho'ill'JiJSr*'" has been elected secretary and general manager of 
the International Steel Products Co.. Hartford. Wis. He was for- 
merly chief engineer of the Kissel Motor Car Co.. also of that city. 

Romouid Karasinski has been appointed assistant chief engineer 
of the Paragon Motor Car Co.. Connellsville. Pa. He formerly held 
a similar position with the Cleveland Automobile Co., Cleveland" O 

Horace E. Dodge iias been elected a member of the board of 
directors of the National Automobile Chamber of Commerce, filling 
the place left vacant by the death of his brother, John F. Uodge. 
1 °; 9' Weyland has been advanced to the position of vice-presi- 
f!?^ V? ""tf^^^^r^^ i^^^f ^- Co., Racine. Wis. In this 

capacity Mr. Weyland succeeds L. N. Burns, who has resigned. 

1 J^' ^}^^' president of the Toledo (O.) Steel Products Co.. has 
been elected a director and vice-president of the recently incor- 
porated Toledo Automotive Products Co., also of that city. 

Boyd Fisher announces liis withdrawal from consulting practic 
^ consulting engineers at Philadelphia in order to 

devote his entire time to the Aluminum Castings Co. 

Ti^Rn7*i^,.®'iilfi'r,?!.te re.signed as factory superintendent of the 
L« KOI Co., Milwaukee. Wis., and is now engaged in deveionment 
work with the Miles Piston Ring Co., Chicago. 111. «e\eiopment 

tK?' ?/ resigned as assistant sales manager of the Win- 

wuh H?iT ^ V ^^"osha. Wis., and has accepted a position 

with the Leftwich Motor Co., L.ynchburg. Va. 

H.!?; ^Hi?c?i*i®\J'i assistant manager Budd Wheel Corpora- 

RP hi^^.^ll?'^?f?l\^^r'^ fi'M^^i the production department of the 
Bethlehem Steel Co. at Bethlehem, Pa. 

oj^i" ^' P"'"*^®"'*?®?*' a number of years assistant to Christian 
Girl, president of the Standard Parts Co., Cleveland, has resigned 
tollowing the retirement of his chief. leaibueu, 

Harry L. Bill, formerly with the Winton Motor Car Co. of Cleve- 
land, has become vice-president and general manager of the Saxon 
iVlotor Car Corporation. Detroit. 

Frank A. Turner, chief engineer Becker Milling Machine Co., 
Hyde Park, Ma.ss^, has become chief engineer of the Flexible 
Automotive Tire Co., Boston. 

D ^' ^' /9»Vr*l* resigned as engineer and sales manager of the 
Vi^^T^ S^^^X ¥^^A ^« accept a position with the Ligoiiier 

(Ind.) Auto Body Co. 

^ L-'oy*?' /ornier advertising manager, has Ijeen made presi- 

dent of the Kdward A. Cassidy Co., succeeding E. A. Cassidy, 
who .died recently. 

Stephen O. De Orlow has accepted a position in the research 
laboratory of the C'-neral Motors Corp., Detroit, Mien. 

T^'^* yy-J^®^*^ accepted a position as chief engineer with the 
Detroit Transmission Co.. DptiO.t. Aiirh. 

f^ountaln has been appointed vice-president of the Wright 
lioller Bearing Co.. Phihidel;ihai. I'a. 



Tungsten and Tin from Burma 

'J'lingsten and tin occur in Burma and mining on a small 
scale, particularly for tin, is an ancient industry. Military 
need for tungsten has caused general interest in the 
world's resources of the metal and has caused the Geo- 
logical Survey of India to publish a summary, prepared 
by Messrs, Brown and Heron, on the deposits in Burma 

Active prospecting has been carried on in recent years 
and a considerable amount of tungsten has been produced. 
Usually wolfram and casiterite occur together, but some- 
times they occur separately. The ores are found in lodes 
and are always associated with an intrusive granite that 
forms the core of the great mountain system which 
stretches into western Siam and the Malay States. The 
authors believe that conditions are favorable for the dis- 
covery of further deposits in the vast areas of Burma 
which are as yet imperfectly knowMi. 
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PATENTS 

Patents — H. W. T. Jenner, patent attorney and mechani- 
cal expert, 622 F St., Washington, D. C. Established 1883. 
I make an examination and report if a patent can be had 
; nd exactly what it will cost. Send for circular. 



EXPERT 

BODY BUILDERS 

FOR ENCLOSED WORK 



Wood 
Workers. 

FRAMERS 

DRESSERS 

DOOR HANGERS 



Sheet Aluminum 

Workers : 
FINISHERS 
PANELERS 
HAMMERMEN 



We can also use several ALL-ROUND BODY 
MAKERS experienced in working from a draft. 
CLIP THIS AD — Mark an X opposite the work 
you want ; give experience in full, wages desired 
and date you can start. Mail TO-DAY, to 

Buffalo Body Corporation 
BUFFALO, N. Y. 
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Laidlaw Company 

Inc. 

New York City 
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Automobile 
Fabrics 




Give it the | 
Scrub Test 



I A Fabric for | 

I Every Purpose | 

I For Closed, Open or | 

I Convertible Bodies | 

I I 
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■ 
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THADE MARK 

REG. u. s. PAT. orr. 

Tnkt,' a piece of Dqxrane Top Material in your hand and 
treat it rough— scrub it tosether back and forth unmercifully, 
precisely as a washwoman scrixba clothes. Do it again and 
again (say 35 tlnies) and then examine the result closely—- 
you will And absolutely no mark or crack in the material and 
not even as much as a mar in the finish of its surface. 

This is the test devised by experts who buy Rubberized 
Top Fabrics in large quantities. It Is far more severe than 
any to which the material could possibly be subjected to in 
actual use or service. 




^UXRANl 



I 



IS lii^ht weight and very toii^rh. Though it folds easily, it 
will not sa^', cvnrk or fade under the most Severe oondltions, 

and its extra high ^-rade l oating gtves St a beauty tO Satisfy 
the most exacting requirements. 

Write for a sample oi Duxrane Tpp Btebrle and i^hre tt the 
scrub test. It is a proof of superimty* 

OniAfmON CORPOBATION 

200 FIFTH AVENUE, NEW YORK 

^Manufacturers of a complete line of coated fabrics of every 
description. Ask for samples of Rubberized Top Fabrics, 
Single an(i Double Textures, and of Leather Sul)stitute3 for 
entire trimming. 
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1 N C E N T ' S 

TRACING PAPER 



FOR m 
Engineers, Draftsmen and Constructors | 



mi 



BttSCCUT LIGMTLV ALONG Tm sIwI 



I"*^ TRACING 
* PAPER 




LAf)r,i, AND Rr( is'-iyrr 
Ejf^ADF. MARK. 
KB ioi oiij 1 c m: 1 0 i/«a nMtw » 



A Get it from your dealer § 
B In rolls of full 20 yards ^ 
C 30-36.42 inch wide 
D Every yard jpedCect 
E Is very transparent j 
F Very strong; lays flat 3 
G Makes perfect blue i 

prints»is pennaneDt and | 
H doe^ not get brittle | 

with age. y 
1 Erasures may be made | 

several times without | 

abrasion. | 

PREPARED AND MADE BY 1 

GEORGE VINCENT | 
442 East Fifty-third Street | 
New York City, N> Y. | 
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iiiir,ir;'!.'iiii|iii;Mi i:ti:r:h'!i:i iB'iiiiipainiiii: niiinicini ii I'f tiiniCTing 

perfection! 

Lettering and Drawing Pen | 

THE MOST SIMPLE AND MOST | 
EFFICIENT LETTERING PEN FOR i 
FREEHAND LETTERING | 

h writes with a steady. ' g 

smooth, velvety touch. ^ 

It's Different! 
Try It! I 

If you want comfort, speed and efficiency ^ 

in lettering, try the PERFECTION. Elimi- | 

nates that constant refilling and cleaning. 3 

The PERFECTION is the only Lettering | 

Pen that actually solves the lettering prob- B 

lem. P 

Made in Eight Sizes to Suit All Require- 1 
ments. Write for Circular No. A. g 

Manufactured solely by g 

New York Blue Print Paper Co. | 

Sensitized Papers, Drawing IVIaterial, Drafting Furniture s 



102 Reade Street 



New York City 
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"Class B*^ 

Thousands of Detlaff Clutches 
equipped with Raybestos Molded 
Clutch Facings saw service in 
France on Class B Government 
trucks. It is to the credit of the 
designing engineers that the per- 
formarice of these clutches was 
beyond criticism. 

The Raybestos Company 

Factories : 
Bridgeport, Conn.; Peterborough, Can. 





Molded Clutch Facintf 

Patented — Guaranteed ^ 
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Trailers Inaease Transportation Efficiency 

By DONALD McLEOD LAY 

Reduce Haulage Costs 15 to 50 Per Cent — Many and Varied Applications — Origin and De- 
velopment of the New Industry in the Automobile Field 



ONE of the newest, and at the sanae time most flourish- 
ing, industries in the automotive field is the manufac- 
ture of trailers. These economical vehicles have proved 
themselves such potent factors in the reduction of haul- 
age costs in all sorts of applications that they are coming 
into wider and wider use, not only in connection with 
motor trucks of various sizes and load capacities but also 
with passenger automobiles. This wide use is creating 
a nice business for many body builders. 

Although the trailer industry is only six or seven years 
old, there are more than seventy-five manufacturers 
of these auxiliary vehicles in the United States. Of these 
one-third are doing business on a national scale and a 
number of them are shipping trailers of various types to 
overseas countries. At present, the industry centers in 
the United States, the making of trailers being extremely 
limited in European countries. 

Use by Automotive Manufacturers 
Trailers are used extensively by many of the manu- 
facturers of automotive products, as they have been found 
valuable for hauling loads of parts, material, supplies 
equipment, etc., be- 
tween the factories, 
to and from rail- 
road lines and other 
points nearby. Each 
trailer used in con- 
nection with a mo- 
tor truck doubles 
the useful load at 
least and, in many 
cases, triples it. 
This has resulted in 
a marked saving, 
not only in the re- 
duced cost of trans- 
tation, but in the 




Fig. 



time required to haul a givenquantity of material, parts 
or whatever the load might be. 

The Principle of the Trailer 

The fundamental principle of the trailer may be said 
to be that a motor vehicle can pull much more than it 
can carry, the same as a steam locomotive. The first 
adaptation of the idea to road transportation, according to 
records available, was the practice begun more than 
twenty years ago by users of steam road tractors in Eng- 
land of pulling trains of two to six wagons behind these 
power vehicles in hauling large quantities of products of 
the farm and bulky loads of merchandise. Although the 
use of trailers has been continued to some extent, no great 
development in the manufacture and use of trailers has 
occurred in Great Britain or other foreign countries. 
Development in the United States 
In the United States, however, the use of ordinary 
horse-drawn wagons towed behind traction engines in 
road construction work led to the development of special 
road tractors of both the gasoline-driven and electric types. 
About a dozen years ago one of the pioneer motor truck 

manufacturers pro- 
duced a three- 
wheel gasoline road 
tractor for use 
with wagons of the 
horse-drawn vari- 
ety, the front 
wheels and axle of 
the wagon being 
removed and the 
front end being 
supported on the 
rear of the tractor. 
Flexibility for turn- 
ing was provided 
vided by a fifth 



1. One of a number of trailer outfits used by the Ford Motor 
Company, Detroit. Note the bulky load on the trailer. 
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Fig. 2. Two-wheel trailer for animals pulled by Ford Roadster, 
Tjiis outfit has hauled cows, calves, bulls to one ton in weight, 
lumber, grain, large trees, wood, coal and many 
other products. 

wheel arrangement. Not long after this, a concern build- 
ing frontwheel and foiir-wHeel-drive electric trucks came 
out with a four-wheel tractor and also a two-wheel front- 
drive mechanism for tractor purposes. 

Ordinary Wagons Unsuitable 
..Wagor.s of the horse-drawn type could not withstan-l 
the shocks and vibration to which they were subjected at 
Ihe increased speed attained by the tractor. Their iroTi 
tires caused them to bounce and rattle over the roads and 
the plain bearings became overheated, so it was not long 
before the effects of this wear became so marked that heavy 
and frequent repairs were necessary. In spite of the care 
and money spent in keeping the wagons in condition, it 
became apparent that they could not perform efficiently 
under conditions for which they were not designed or 
built. 

With the conclusion that specially-built trailers, capable 
of withstanding the severe conditions imposed by higher 
road speeds, would prove valuable auxiliary vehicles to be 
used in connection with road tractors, motor trucks and 
automobiles, came the decision of a well known wagon 
manufacturer to profit by the experience of the automobile 
industry. Accordingly, automobile engineering principles 
were applied to the problem and the result was a line of 
real trailers for motor trucks, incorporating steel frames, 
artillery type wheels, rubber tires and steering-knuckle 
axles fitted with roller bearings. The success of these 
new vehicles inspired a number of other long-established 
wagon and carriage companies to 
develop various types of trailers 
to me^jt the growing demand 
and to take up the slack in their 
business caused by the decline 
of the horse-drawn vehicle in- 
dustry. 

Based largely on the automo- 
bile and motor truck industries, 
and utilizing as it does the gen- 
eral principles, material, stock, 
dimensions and other standards 
perfected by them, the ' trailer 
business has shown a rapid and 
healthy growth. While the ag- 
gregate volume of output repre- 
senting the seventy-five manu- 



facturers in the field today does not loom very large as 
compared with the production of automobiles and motor 
trucks, sales of trailers are increasing 100 per cent or more 
a year. There are approximately 30,000 trailers in use in 
the United States and the demand for them is spreading 
so rapidly, especially in the central and western States, 
that the manufacturers are expanding their fcilities, and a 
number of new companies are entering the business. 

During the war. trailers proved their worth in trans- 
portation to both the army and navy. More than 30,000 
trailers were supplied to the United States government 
du ring 191/ and 1918. These included kitchen, repair 
shop, baggage and supply, ammunition, artillery and 
searchlight trailers, etc. Of the 5.500 which were shipped 
to France, those which were in serviceable condition at the 
time the American army was withdrawn in 1919 were 
transferred to the French government. The sight of trail- 
ers in every day use in camps all over the United States, 
as well as the frequent appearance of trailers in war 
])ictures and parades, did much to suggest their practica- 
bility as peace-time utilities to the American people. 

Trailers now on the market include a wide variety of 
types and capacities for all purposes, ranging from the 
small compact two-wheel trailer equii)ped with pneumatic 
tires and with a load cai)acity of 500 pounds for attach- 
ment to touring cars and runabouts, to trailers and semi- 
railers of 10 to 15 tons capacity designed to be hauled by 
powerful motor trucks and road tractors. There are a few 
specially-built trailers in use which are capable of carrying 
loads of 40 to 50 tons. Practically every manufacturer of 
heavy trailers includes in his line one or more models of 
pole and pipe trailers for transporting long, unwieldy tele- 
phone poles, pipe, timbers, rods, structural beams and sim- 
ilar objects, ranging from 15 to 65 feet or more in length, 
lliere are all sorts of special dumping trailers for use in 
hauling lumber, coal, crushed stone and other loose ma- 
terial and also special types for carrying ice and ice cream, 
groceries, etc. Several companies have recently expanded 
their lines by the addition of drop-frame trailers with 
;ide-dump bodies, and a number of manufacturers have de- 
veloped very compact, yet complete, camping trailers for 
use on tours and outings by automobile. The equipment 
includes a folding tent, beds, tables, chairs, oil stove, ice 
box and a full set of cooking requisites. 

Just as in the case of the motor truck chassis, any 
desired type of body of suitable dimensions may be mount- 




Fig. 3. 



Truck and four-wlieel trailer found very useful by cannfni company, 
hauls 23,000 cans or one railroad car load per trip. 



The outfit 
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Fig. 4. 



Four-wheel tank trailer. Note arrangement for filling 
both trailer and truck tanks at the same time 



ed on a trailer chassis, provided there are no peculiar feat- 
ures of construction of either which will prevent their 
combination. A few of the bodies worth mentioning, to 
indicate the wide range of types in use, are: refrigerator 
bodies, hearses, fire apparatus, cattle racks, oil and water 
tank bodies, lumber bodies with roll-off, furniture vans, 
w^ood and steel dump constructions and bus bodies with 
seating accommodations for 70 to 1(X) passengers. 

Four Types of Trailers 

Trailers built for use in connection with passenger cars 
and motor trucks may be divided into four general classi- 
fications : two-wheel trailers ; semi-trailers ; four-wheel 
trailers; and pole and pipe trailers. 

Two wheel trailers are usually light vehicles intended for 
use behind touring cars and roadsters. Their load capac- 
ity ranges from 500 to 3,000 pounds and they are used for 
the most part by small farmers for work around the 
farm and for trips to town, by retail merchants for de- 
livery work and by camping tourists. In trailers of this 
style, the axle is located under the center of the body and 
none of the weight is supported by the automobile which 
pulls it. The construction is very simple, consisting of a 
pair of wood wheels mounted on an axle supporting a 
body which is generally of wood in box, flare-board or 
rack style. The trailer is attached to the towing vehicle 
by means of a tongue or drawbar, 4 to 6 feet long. The 
lighter and cheaper models have 
carriage type wheels fitted with 
plain, ball or roller bearings and 
steel, cushion or soHd rubber 
tires. The larger and more ex- 
pensive types are equipped with 
automobile axles, wheels and 
springs, with ball or roller bear- 
ings and solid or pneumatic* 
rubber tires. Some have all steel 
bodies and most of them are 
equipped with folding legs or 
stands at the front to support 
the trailer when detached from 
the automobile. Incidentally 
these trailers are built for auto- 
mobile speed. 

Some makers are now produc- 
ing trailers of the two-wheel 



type in 2 to 5 tons capacity for use behind motor trucks. 
Models for hauling lumber are made with hinged tongues 
which makes it possible to dump the entire load at the 
rear by releasing the tongue lock and backing the truck 
slightly. 

Semi-Trailers Are Larger 

Although semi-trailers are made in all sizes from 1 to 
15 tons capacity, the larger sizes predominate, the 1 
and 2-ton sizes being made for use 'with passenger cars, 
usually with some modification, and the others being in- 
tended for motor truck application. In this form there 
are also but two wheels on the trailer but they are lo- 
cated under the rear end and the front end is supported 
on the rear of the towing machine. The semi- 
trailer was developed originally by motor truck engineers 
and this type is nianufartured mostly by companies con- 
centrating on the production of trailers. 

lii use, the rear of the passenger car body, or the entire 
load-carrying body of the motor truck, as the case may 
be, is removed and the lower part of a fifth wheel is 
mounted in the frame. The upper part of the fifth wheel 
is secured to th^ under-side of the front end of the semi- 
trailer and on connecting them, the outfit becomes a six- 
wheel unit capable of carrying two to three times as 
much as the hauling vehicle alone could transport. The 
degree of increase in load depends to a large extent on 
the charactr of the roads over which the vehicles travel. 
Highest efficiency is obtained where the roads have bard, 
dry surfaces and grades are moderate. This doubling or 
tripling of load capacity makes the use of a semi-trailer 
very economical. For example, with a semi-trailer at- 
tached, a one-ton truck becomes a two or three-ton trans- 
portation unit, the cost of operation being increased but 
slightly due to the somewhat larger consumption of fuel 
and oil and increase in tire wear on the driving wheels. 

How Fifth Wheel Operates ' 

It is the fifth wheel that makes the semi-trailer prac- 
tical. This is similar to the fifth wheel used in wagon 
construction and operates in much the same way, allowing 
the towing vehicle to turn under the front end of the 
trailer just as the front axle and wheels of a wagon are 
free to turn under the forward end of the body. But the 
fifth wheel used in semi-trailers has an additional ad- 
vantage in that one of the rings is mounted on a transverse 




Fig. 5. Train of four-wheel trailers making a turn In which each tracks with the trailer 
ahead Used by a Cleveland grocery concern to distribute to its branch stores in Lo- 
rain and Amherst. 
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shaft journaled either on the truck or trailer so that it will 
rock backward and forward, permitting the wheels of the 
truck and the trailer to traverse even surfaces without 
breaking the connection. Universal action, which permits 
tipping sideways as well as backward and forward, is a 
feature of the construction of some makes. Stiff coil 
springs are ordinarily provided to take up the shock of 
starting the trailer and its load and to absorb the road 
stresses set up in action. The ease with which semi- 
trailer fifth wheels can be coupled and uncoupled is a 
marked advantage in saving time. Sometimes a strong 
kingpin and locking device are used and in other instances 
a ball and socket connection is employed. In the latest 
types, coupling and locking are accomplished automati- 
cally by merely backing the truck under the trailer. 

Four-Wheel Trailers 

Operating requirements of the four-wheel trailers are 
somewhat different from those of the other types as 
they must be steerable ,must track with the towing ve- 
hicle, must not wobble or sidesway, must back readily 
into any position and must be connected to the towing 



car and strong compression springs are generally provided 
to take up shocks and stresses. 

Four-wheel trailers are made in both reversible and 
non-reversible types, the reversible trailer having steering-* 
knuckle axles and the same drawbar and steering con- 
nection mechanism at each end. Automobile parts are 
used for the manufacture of most of the lighter four- 
wheel trailers but for the heavier types motor truck parts 
are employed because of their greater strength. 

The towing vehicle carries its own load when a four* 
wheel trailer is used, the trailer load sufficing to double 
the capacity of the towing vehicle alone. These trailers 
weigh from one-third to slightly more than one-half 
their greatest carrying capacity and reduce the ton-mile 
cost of haulage from 15 to 23 per cent. 

Pole and Pipe Trailers 

There is some similarity between pole trailers and semi- 
trailers in that they have two wheels and the front end 
of the load is carried on the rear end of the towing 
vehicle. There is no body, the load being held in place 
by bolsters, one on the trailer and the other on the 




Fig. 6. Semi-trailer with special body for hauling twelve automobile bodies In a single load 



vehicle by a spring drawbar that can be coupled and un- 
coupled instantly. As a result, the four-wheel trailers 
embody more engineering features than other types of 
trailers. 

The general range of four-wheel trailers is from 1200 
pounds to 10 tons load capacity, sizes up to 2000 pounds 
capacity being usually intended for use with passenger 
cars and the larger sizes for use with motor trucks and 
tractors. In this type of trailer the entire load is carried 
on the four wheels. 

Motor Truck Design Followed 

Some four-wheel trailers are similar to horse-drawn 
trucks, having rigid front axles, which with the wheels, 
turn as a unit on a fifth wheel. Most of the manufactur- 
ers, however, have followed the motor truck design in- 
corporating steering knuckle axles, the tiered beinc' linked 
with the drawbar so that the front wheels steer by the 
change of direction of the drawbar. The drawbar is 
usually arranged with a large slot connection permitting 
sidewise movement of the drawbar but preventing vertical 
movement. It has a bumper head like that on a freight 



tractor. The tongue or reach of the trailer is adjustable 
to handle material from 10 feet to 50 feet or more in 
length. Loads of one ton or more are usually hauled by 
passenger cars with this type of trailer, one or two- 
ton trucks being used to pull loads of two to five tons, 
30 to 50 per cent of the weight being supported by the 
towing vehicle. 

Truck Makers Approve Use of Trailers 
.A.t one time motor truck manufacturers opposed the 
use of trailers with their regular models except under 
highly favorable working conditions, but the practical 
results obtained by the use of trailers with their trucks 
have convinced the manufacturers that these vehicles are 
valuable factors in road transportation. Approximately 
twenty-five truck manufacturers have developed road 
tractors with short wheelbases especially for hauling 
trailers and semi-trailers. One company equips all its 
worm-drive trucks with a spring drawbar for pulling trail- 
ers. The distribution of weight between truck and trailer 
has made it possible to transport heavy loads and long and 
awkward materials and objects, without danger of injury 
to either vehicle. 
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General Utility Delivery Body for Ford 
Chassis 

THERE probably is no chassis made which has been 
used as widely as the Ford, both for range of uses 
and range of countries and people using. For the man 
who can spend little money, the average grocery store for 
instance which boasts but one one-horse delivery wagon, 
a Ford chassis either new or second hand, with a light 
delivery body such as is shown below, makes an ideal 
delivery system. It gives the owner more speed, more 
deliveries, a greater radius of action, and cheaper delivery. 
Any boy that can drive a horse can learn to drive a Ford 
in an hour or so; the care and attention which it needs 
are almost negligible. Best of all, the body shown is one 
which any body builder can make in a short time, and cafi 
sell at a good profit. 

Bodies of this general appearance ar^ seen all over the 
country, says the Blacksmith and Wheelwright, knock- 
ing around and carrying almost anything from a couple 
of "rush" grocery orders to an emergency load of coal. 
Yes, such a body will hold and carry a three-quarter ton 
load of coal easily, but it isn't advisable to do it con- 
tinually. ^ 



Grocers, butchers and small tradesmen find this body 
deal for their work, and many larger dealers are maintain- 
ing fleets of them, where their loads are usually half a ton 
or less, and quick handling is essential. There is no 
getting around the fact that the little Flivver with a light 
body ca;i skip around pretty fast, and get into places that 
other trucks cannot. 

The army recognized this fact, and many thousand 
Fords with bodies similar to the one shown below were 
on the job in France, running here and there with the 
light loads; and materials were delivered safely by these 
little Flivers to places where nothing else could penetrate. 

The writer knows of one such light delivery Ford that 
got on the job in France in the fall of 1917 and was still 
in service in April, 1919. The chauffeur had painted 
three service stripes and two wound stripes on the right 
and left sides of the cowl. The body had been hit by 
shrapnel on two diflFerent occasions. 

There are many light bodies for the Ford chassis, all 
designed more or less for light delivery work, and differ- 
ing from each other only in minor details, due to the in- 
dividual tastes or requirements of the users. The one 

(Concluded on page ?2) . 
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General utility delivery body for Ford chassis Is simple and easy built. 



Digitized by 



Google 



12 



THE AUTOMOTIVE MANUFACTURER May, 1920 

Widening the Field of Utility of the Motor Truck 





In many different fields of work, 
the motor truck, with a different or 
unusual body, Is being used for some 
new or different work, for which It 
was previously considered impossible. 
There Is scarcely a field of human 
endeavor in which It Is not making 
dally progress. 

Upper photo shows Republic orchard 
sprayer, mounted on 21/2-ton chassis. 
Tank has a capacity of 6.000 gals, 
and with It a driver and two men 
spray 250 trees an hour at 300 lbs 
pressure. 

Middle photo shows F W D repair 
shop mounted on regular chassis. 
Extensively used during the war, 
this layout should prove popular with 
highway commissions, railroads, etc. 

Lower photo shows the Hendrlckson 
crane developed especially for motor 
truck use, mounted on a Master 
chassis. The crane saves time and 
labor in loading and unloading. 
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This double decked stock body 
mounted on a Service 31/2 'ton 
chassis, Is used for trafisportinq 
live stock to and from the famous 
Anna Dean farm at. Barberton, iD. 
Upper deck Is removable for 
small loads. 



By constructing the delivery 
car body to stimulate the product, 
much valuable advertising Is 
gained as the vehicle goes on its 
rounds. This Stewart 1 ^ton 
chassis has a special body built 
for Landay, the phonograph dealer 
of New York, with the middle 
portion like a huge VIctrola. 

Lower photo shows first motor 
truck equipped with electric crane 
with magnet. The owners are 
scrap dealers In Detroit. Gen- 
erator gives lifting capacity of 
500—1,500 lbs. This outfit Is said 
to do work formerly done by 15 
laborers. 
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Gasoline-Driven Snow-Removing Machine Resembles Tank 

Gigantic Machine With Very Large Capacity i^iOvcs Its AbiHty in New York Test to 

Handle Five Tons of Snow and Ice Per Minute 



SHORTLY after the last great snow storm, which 
blanketed New York and many other large cities, 
and practically stopped the use of the streets for the 
better part of a week, as well as doing much other damage 
to property, to transportation companies, and causing 
huge losses of perishable provisions, etc., there appeared in 
New York a new form of tank, a peace tank to replace 
the war tanks. This machine despite its remarkable size 
and bulk showed remarkable speed in moving around, and 
more particularly in removing the snow and ice from the 
streets. 

The new machine, shown in Figs. 1 and 2 herewith, is 
the invention of Dr. Samuel Friedman, East 93rd Street, 
New York. It was designed and constructed with the idea 
in mind of removing the snow and ice from the pavement 
by means of a pair of traveling conveyors with cutting 
edges, which travel in the same direction as the machine, 
and deliver the material removed to a large square covered 
box, which forms the entire upper part of the machine. 
This is calculated to hold 5 tons of snow and has a movable 
floor which is operated by the driver through a special 
lever, to eject the entire contents at the right side of the 
machine. This same lever controls a flap at the right 
side, which normally forms the right side of the snow 
box. 

Thesie levers and the man who operates them, are 
located at the rear end of the machine, upon a high cross 
platform, so that the man controlling the dumping into 
wagons is in a position to watch the wagons from above 
and control the dumping in 
a proper and speedy manner. 
The driver, the only other 
man needed to operate thei 
machine, is placed in a box- 
like compartment at the left 
side of the front end of the 
machine. He controls the 
speed of advance, the op- 
erations of the engine, and 
the raising and lowering of 
the traveling conveyor with 
the cutting edges. These 
can be lowered so as to op- 
erate within y2 inch of the 
pavement, so that the machine 
practically removes all the 
snow and ice. It can gather 
up 16 cubic yards of snow 
per minute, and in so doing 
compresses this to one-half 
that volume, or 8 cubic yards. 
By keeping it adequately sup- 
plied with wagons to haul 
away the snow and ice as fast 
as it removes the same from 
the surface of the streets, i* 



can fill 1,300 eight cubic yard trucks daily, based on a 
24-hour day with 2 hours out for change of shifts, filling 
tanks with gasoline, oil, water, etc., and lubricating. 

Under certain condit.ons, when there is more ice, the 
time needed for loading an eight-yard wagon may be 1J4 
minutes, but on straight snow, no matter what the depth, 
the machine has shown that it can perform at the load- 
per-minute rate given above, in fact the deeper the snow, 
the more material the machine will remove in a unit of 
time. 

When wagons for loading are not available, or when not 
enough are available to work it to capacity, it can be made 
to work in either of two ways; clearing a path and dis- 
charging the snow continuously, or depositing the snow 
in piles of 10 cubic yards each. 

When flat cars or similar large receptacles for carting 
away the snow can be provided, the mchine will remove 
snow at the rate of 50 cubic yards a minute, or frozen 
snow and ice at the rate of 10 to 25 cubic yards a minute. 

Fbur speeds are provided, and the machine is so geared 

as to progress according 4^ the amount ^f snowfall to 

be removed, something like this : 

In a 6-Inch snowfall, at the rate of eight miles per hour 

In a 8-inch snowfall, at the rate of seven miles per hour 

In a 12-inoh snowfall, at the rate of five miles per hour 

In a 18- Inch snowfall, at the rate of three miles per hour 

In a 24 -inch snowfall, at the rate of two miles per hour 

When not removing snow or ice, as when traveling 

to and from its work, the machine can reach a maximum 

^peed of 10 m. p. h. It measures 26 ft. in length, by 9 ft. 

6 in. width by 12 ft. 6 in. height. Total weight is 22 

Photos copyright, 1920, Dr. Samuel Friedman, New York, N. Y. 




FI3. 1. 



Front view of the Friedman snow bank, indi ^-1- :; f e cl arac'.cr of the material which 

It will remove 
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tons. The power plant 
is a Sterling marine en- 
gine of 15 Oh.p.. and the 
drive is through a trans- 
mission with four speeds 
£orward and one reverse. 
Christie four-wheel final 
drive is used. A novelty 
which will confuse many 
in looking at the pic- 
tures herewith, is the lo- 
cation of the radiator 
and power plant at the 
rear, instead of the more 
usual frontal position as 
on motor cars and 
trucks. Framework is 
of heavy structural steel, 
covered with steel plates. 
The only wood used is 
in the snow box, and as 
a covering for the in- 
clined chutes in which 
the conveyors work. 

In a demonstration, 
made March 19 for 
Street Cleaning Com- 
missioner McStay, the machine made short work of long 
piles of broken ice fragments about three feet high, which 
it scooped up and loaded into trucks faster than the 

COMPARATIVE COST OF LOADING MOTOR TRUCKS WITH 
EIGHT (8) CUBIC YARDS OF SNOW AND ICE 

BY FRIEDMAN MACHINE 
LOADING LOADING 

8 men, 20 minutes, at 50c, 3 men ($60 per 24 hours) 

minimum, per hour $1.33 filling truck in one min- 
ute t >• .04 
Gas and Oil (5 gals, per 
hours). .03 
Wear and tear ($25 per 
24 hours.) .02 
Overhead ($50 per 24 
hours.) .04 

Auto truck at $4.00 per Auto truck, waiting one 

hour, waiting 20 minutes minute while being 

while being loaded $ 1.33 loaded .07 




Fig. 2. Rear view of the Friedman 



Cost of loading $ 2.66 Cost of loading .20 

Auto truck carting snow Auto truck carting snow 
and returning, average and returning, average 
15 min. $ 1.00 15 minutes $ 1.00 
Cost of loading and 

Cost of loading and 

carting $ 3.66 and carting tA.20 

Cost to city, 8 cu. yds Minus, compression 50 
at 54c per cubic yard. $ 4.32 per cent (16 yards on 
Plus, expansion 25 per ground, are compress- 

cent (6 yds. on ground ed. by force of con- 

expand to 8 yds in the veyors, to 8 cubic 

truck.) $ 1.08 yards) .60 



Actual cost to city of Actual cost of loading and 

loading and carting 8 carting eight cubic 

cubic yards $ 5.40 yards .60 

Piling, 8 cubic yards at Piling, eight cubic yds. .04 

9c per cubic yard .72 



Tptal actual cost to city 
of piling, loading, and 
carting, 8 cubic yards $ 6.12 



Total actual cost of pil- 
ing, loading and cart- 
ing 8 cubic yards .64 

Difference in cost per eight cubic yards ($6.12. less .64) — 
$5.48 saving. 

Allowing two hours daily for rest, filling with gas, oiling, 
change of shifts, etc., tliere remain twentv-two working hours 
daily. 

The machine can fill approximately 1.300, eight cubic yard 
trucks, daily. This means a saving of $7,000.00 daily with one 
machine. 

Speed of machine — 2 to 10 miles per hour. Four speeds ahead, 
and one reverse. 
Dimensions. 

Length, 26 ft; width, 9 ft. 6 in: height, 12 ft. 6 in; weight. 
22 tons: motor, 150 h. p. Sterling Marine; drive, Christie Four 
Wheel. 



snow remover show ing the loading of wagons and giving a 
better Idea of the construction. 

trucks could carry it away, so that a constant stream of 
trucks and wagons was necessary to keep up with it. In 
this test, 5-ton trucks were, loaded in less than 3 minutes. 
The data given herewith, based on figures made in a prev- 
ious test, taken with these results, indicates that the ma- 
chine actually is going to be a big factor in snow removal 
in New York next winter, providing Commissioner Mc- 
Stay purchases it. The data is given in the form of a 
comparison of costs for hand loading and loading by the 
Friedman tank loader. 

Effect of Impurities on Water Requirement 
of Casein Glue 

Experiments at the Forest Products Laboratory indi- 
cate that practically all caseins of a reasonable degree of 
purity can be made into satisfactory glues by the same 
formula, simply by varying the amount of water used. 

Caseins may be divided into definite groups according 
to the amount of water which they require to make glue 
of a given consistency. This grouping is roughly the 
same as the grouping according to methods of casein 
manufacture. Grain-curd casein requires the least water; 
lactic-acid casein, ordinary mineral-acid casein, and ren- 
net casein increasingly larger amounts. 

The ash contents of these caseins also increases in the 
same order. In fact, the relation between the ash con- 
tent and amount of water required is so close that if the 
former is known the latter may be predicted. The re- 
lation between the ash content and the water requirement 
may be expressed by an equation of the type, wherein 
the water-casein ratio required to give a glue of medium 
viscosity is equal to m times the ash content of the casein 
plus b. m and b being constants. 



Automobiles in the province of New Brunswick have 
increased ten fold in the last six years, totalling 824 in 
1913 and 8.000 in 1919. 
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Control Board for Motor Truck Production 

By J. F. DANIELSON** 

Press of Orders for Motor Trucks Has Forced Standardization in Many Ways. Lack of It 
in Others Causes Production Difficulties. Control Board and Tickets Used 
to Denote Facts in Relation to Progress of Production 



BOTH the situation confronting the motor truck pro- 
ducer at this time, and the need for records which 
will meet the changing conditions of this comparatively 
new industry, can be set down as attributable in part to: 

1. The ever increasing demand for Irucks^ , . ^, . 

2. The tend^cy to increase the number of models 
manufactured, made necessary by the varying demands 
of business. 

3. The changes in chassis construction within a model 
or type due to individual preference of the buyer, and 
with consideration to the loads to be carried. 

It is evident from this that the building of passenger 
car chassis with its conspicuous standardization methods, 
where but one or two models are produced, does not 
present the same problem that truck building with its 
demands of different lines of business to satisfy. 

Of course, the truck manufacturer was quick to 
realize the value of standardization in parts and methods 
and this is carried out, as in other industries, to the point 
where no sacrifice of strength, utility or design is involved. 

As a natural sequence of such demands a shortage of 
materials follows, and with the present labor situation 

•Reprinted by special Editorial arrangement with Industrial 
Manajjement. New York, N. Y. 
♦♦Co<t 1' r. Tntnnt Pininr^nd T Motor Car Co., Chicago. 



this shortage is accentuated. So any worth-while plan of 
control must consider the material situation in all of 
its phases and particularly along the following points: 

1. The present status of any unit or part in respect to 

(a) Promised shipments. 

(b) Shipments in transit from purveyors. 

(c) On hand. 

(d) Allotted to present orders. 

(e) Available to future orders. 

2. The interchangeability of the unit or part between 
models. 

3. Whether or not further processing is required be- 
fore being available for final assembly. 

The system of planning board presented in this 
article attempts to show this information and also its re- 
lation to the sales and production activities of the plant. 
Owing to the limitations of the line form of graphs, some 
plan which would permit of the ready transfer of infor- 
mation from one section of the board to another was 
necessary and the plan of using small tickets was adopted. 
The advantages of graphical presentation was not lost 
and in addition some favorable features of the record 
system was incorporated in the plan. 

The planning board as shown in Fig. 1 is divided into 




Fig. 1. General Appearance of the Control Board 
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as many sections as there are models produced, and the 
space allotted to each model is dependent upon the pro- 
duction requirements. Any change in space required is 
readily made by shifting the line headings, which are 
movable to different positions. The three principal activ- 
ities shown in each model are: 
Sales 

Production 
Materials. 

The operations of the board as they refer to the above 
divisions will be taken up in the order named: 
As Regards Sales 
Sales information for the planning board is of two 
kinds: First, the sales order, copy of which is furnished 

^. the planning depart- 

ment, giving com- 
plete specifications, 
date required, etc. 
This information is 
placed in an abbrevi- 
ated form on a 
white ticket, Figure 
3, and placed on the 
board, Figure 2, at 
the left hand end of 
the section of the 
model called for by 
the order. Second 
prospective truck or- 
ders, which are re- 
ported to the plan- 
ning department in 
the nature of a re- 
port, giving the in- 
formation available 

Fig. 2 Method of placing cards in the and by models. In 
board. Space limitations have com- , , f ^, . 

pelied showing the production sec- Condensed torm this 

Jwe"en \he'Vh?r.V '* " information is writ- 

ten on salmon col 
ored tickets and placed at the immediate right of the 
white tickets representing the actual orders. Prospective 
order tickets are displaced by the white ticket when order 
ie received, or removed from the board when the prospect 
' ; no longer a live one. 

As Regards Production 

The planning department issues to the various factory 
departments, brown colored tickets, Figure 4, marked with 
the department number, to be dated by the department 
foreman on completion of the work called for by the 
instructions which are sent to the factory at the same 
til lie. In the various factory departments, these tickets 
are placed on smaller boards by models, enabling the 
foreman to see at a glance the work ahead for this de- 
partment. Tickets are immediately dispatched to the 
planning department by each factory department on the 
completion of the work called for. Tickets returned from 
the factory are placed on the board under their respective 
truck numbers. 

Materials on hand are of two classes: First, that 
received in a finished state ready for sub-assembly 
work, and, second, material received on which ma- 
cliine work has to be done, called *'rough" stock. 
The first class is indicated by a maiiila ticket, 
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Figure 5, the rough stock by a blue ticket. The infor- 
mation contained on these tickets is about the same, giv- 
ing name of purveyor, date received, receiving report 
number, description, etc. When "rough stock" has been 
prepared ready for assembly work as indicated from 
factory production reports, the blue tickets. Figure 6, are 
displaced by manila tickets. Each ticket represents the 
number of units, parts or pieces required for one truck. 
The situation frequently arises where an impending; 
shortage is seen in the supply of a unit or part, which 
necessitates keeping in close touch with the facts. It is 
only in such cases that two advanced steps are taken 
and shown graphically on the board in respect to ma- 
terials in transit and promises made for shipments. An 
invoice, letter or telegram indicating the shipment of 
such parts, is followed by placing a red ticket, Figure 7, 
on the board to the right of materials on hand, such 
ticket bearing information on number of parts or units^ 
shipped, how and when shipped, reference to further in- 
formation, etc. A promise made for shipment to take 
place at a definite future date is placed on the board by a 
green ticket, Figure 8, such ticket immediately preceding^ 
a manila or red ticket. Any change in the situation, as 
material promised being shipped the condition is changed 
as such. It is noticed that as the materials are nearing the 
sub-assembly stage, they are assuming places which will 
show the parts as being available for producton carried 
at the left. Although the tickets are not moved, except 
in the cases of transfer from model to model, the com- 
pleted production of trucks which works from left to 
right, automatically brings the material to this position. 
Where there is an excess of tickets representing material, 
which can not be distributed over the available spaces, 
such tickets are bunched and placed at the last space until 
more room is provided by completion of the entire order. 

While every part entering into the manufacture of a 
truck is not shown on the planning board, all of the larger 
and more important items are so placed and those in 
which there is any difficulty of supply. The board while 
controlling and arranging for materials to be on hand 
when required, has also the important effect of preventing 
an oversupply. This condition is not usually shown up in 
other forms of records, but, shown graphically, the excess 
over other units considered on the basis of completed 
trucks is at once apparent. In addition to the control 
board a comprehensive stock card system is maintained 
for the smaller parts, and if the danger arises of a short- 
age in any of the parts not shown on the planning boards 
that part can be placed there, until the condition is re- 
lieved and has returned to a normal one. 

Analyzing the operations of the board as they apply to 
a single truck under observation, we will notice the flexi^ 
bility of the plan. The placing of the white ticket, indic- 
ative of an order, automatically appropriates the ma- 
terial, if it is available, to complete the truck. If not all 
available, the exact condition is seen to be acted upon. 
Further, should the order call for a certain specification 
in tires and frame lengths, the transfer from unappropri- 
ated stock is accomplished by an exchange of tickets. The 
production division of the board reveals the progress of 
all trucks in the factory, and will indicate whether the 
truck produced under a ''Rush" order is receiving proper 
attention. 
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On the completion of a truck, the sales, production 
and material tickets are removed from the board, filed, 
and the space cleared is again available for use, thereby 
permitting practically unlimited capacity of the board. 

Any plan is of little value unless the information it 
yields will assist in determining the action to be taken 
by the various departments of the business to further its 
activities. To sum up in a concise form the results shown 
by the board in simple graphical form, we can enumerate 
the following : 

For the Production Department 

1. Models for which the material is on hand. 

'* Arr;»n8:ing for future production. 



Wallace retort. The shale was taken from Frederick 
Brook, Alberta mines, and represented a fair average of 
the seam which is 4^ ft. wide. In the first test, the re- 
covery of oil amounted to 43 U. S. gal. per ton of shale, 
plus 4,290 cu. ft. of gas. A second test indicated 39.6 gal. 
oil but no record of the gas was kept because of a leak 
which developed. A check test on both the methods em- 
ployed produced 42 and 47 gal. of crude oil, and 3,700 
and 3,540 cu. ft. of gas respectively. 

The retort is a new device invented and developed by 
W. G. Wallace, superintendeint of the St. Claire Gas Co., 
E. St. Louis, 111. The essential idea is to remove the 
volatile products without subjecting them to a higher 




Fig. 9. Close-up view of the control board showing more detail than Fig. 1. 



For the Materials Department 

1. Shortage and impending shortages. 

2. Materials in transit to trace. 

3. Surplus stocks. 

4. Follow-up on promised shipments. 

5. Prospective and actual sales orders ahead to direct 
the buying policies. 



Oil Recovery From Canadian Shales 

In its yearbook for 1918, just issued, the Mines Branch 
of the Department of Mines of the Dominion of Canada 
reports on the tests on New Brunswick oil shares in the 



temperature than that at which they are liberated from 
the shale. This is accomplished in a cylindrical distilling 
chamber which is smaller at the top than the bottom, is 
surrounded by a circular combustion chamber, and has 
a cylindrical central perforated gas duct in its center from 
which the gases are drawn downward and off. This de- 
sign causes the products of distillation to pass through 
the cool material away from the heated wall and thus aids 
in preventing the formation of unsaturated hydrocarbons 
which are produced at high temperatures. This retort too, 
is claimed to have a large yield of oil, because the vapors 
are not subjected to excessive heating which would cause 
the oil to break up into permanent gases. 
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The Motor Fuel Situation 

IT seems almost impossible to make the average motor- 
ist or truck owner realize the exact situation with re- 
gard to supplies of motor fuel, in fact, it is only within 
the last few months that the car manufacturers have been 
convinced of its gravity. 

It can be summed up in this way, there is an actual 
shortage of crude oil today, the amount consumed ex- 
ceeding the amount produced, so that a supply is made 
available only by drawing upon Mexico and our storage 
resources. 

The January production total was 33,980,000 bbls. and 
the amount consumed 34,683,000 bbls., a shortage which 
was made up from Mexican imports and our own storage 
resources, of 703,000 bbls. or in gallons, of 29,526,000 gals. 
Where this is going to end with car and truck production 
proceeding at a rate of more than 200.000 vehicles a 
month, which in turn adds 80,000,000 gals, per year to 
the consumption of motor fuel, and that rendered in terms 
of crude oil is adding, roughly, 10,000,000 bbls. a year to 
the amount needed, no one can say. Not even the wMsest 
can foresee where this situation will end, but everyone 
connected with the automotive industry should resolve to 
do his utmost to economize on fuel throughout the year, 
some in actual use and consumption of it, others in the 
production and promotion of devices for making less of 
it go further, and others in other ways. 



Good Roads in the Broadest Sense 

MANY persons seem to have the idea that farmers 
and automobilists are the only ones benefiting from 
good roads. As the country is entering upon an era of 
road building, and most of this is to be permanent, and 
consequently, expensive construction, it is important that 
this narrow view of the situation be corrected. 



Thus in the broadest sense, good roads benefit every- 
one, and not the least of the immediate results will be 
a reduction in the cost of necessities. It is said by 
Government experts that farmers lose $300,000,000 a year 
in marketing their crops because of bad roads. They do 
not actually lose it, but add this amount to the products 
they actually market, so everyone helps to pay this pen- 
alty for bad roads. 

The problem of to-day is to reduce the cost of getting 
the products of the farm to the table of the producer, and 
there is no factor in this so potent as the good road sur- 
face, which taken in conjunction with the automobile and 
motor truck, permits speed that saves much foodstuff, 
produces certainty which avoids letting the crops rot, 
gives timeliness which saves more, reduces the cost and 
delays of railroad transportation, and contributes in other 
ways. So, good roads in the broadest sense interest all 
of us through our pocketbooks. 



The Need For Greater Production 

Wn)H little or no regard for the actual saturation 
point in production of motor cars and trucks, for 
all that is speculation — no one knows and no one can 
know, what the actual saturation point is, the fact re- 
mains that ^he world is calling as it never did before for 
cars. It is v Himated that this country alone could absorb 
twice as many cars as can be produced. Under such cir- 
cumstances, all cars sell and sell quickly, and the cry for 
greater and greater production continues. 

In bringing about great production, it is not possible 
simply to put in more machinery, employ more help, and 
buy more raw material. This is impossible today because 
delivery of machines and materials can not be had, while 
there is no such thing as hiring more help — it is not avail- 
able. Under such circumstances, the manufacturer must 
increase production with such facilities as he has, such 
men as he has, and manage the best possible way with 
regard to increases of raw materials and parts. 

With the thought foremost in mind of helping the 
manufacturers, in this their dilemma, the articles on pro- 
duction in this issue have been presented. One of these 
goes into details as to the methods employed in the Ford 
factory; this was started in the April issue and is con- 
cluded this time. The other refers to a more or less ideal 
method of factory routing, and following the routing 
through, which we assume is in force in the Diamond T 
motor truck factory, inasmuch as the author is em- 
ployed there. These two articles take up production 
from two different slants; the one shows what is actually 
being done in the shop by means of super-refined 
machinery and equipment ; the other presents way of sav- 
ing time and labor by means of the classification and 
handling of information, a more or less office proposition. 
The value of both is self-evident 



Three international exhibitions of automobiles and ac- 
cessories, or rather, three parts of the same exhibition, 
will be held at Antwerp, Belgium, in connection with the 
international Olympic games. The first is from May 15 
to Tune 13 for cars, tires, wheels and separate parts; the 
second. June 26 to July 25, for trucks and tractors: the 
third from August 7 to September 15 for motorcycles. 
l)icycles and their accessories. 
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American Claudel Carburetor 

NECESSITY for more stingy motor cars, or more 
particularly, more economical carburetors, is going 
to be forced by the fuel situation very shortly. At this 
critical time, when everyone is talking of greater economy, 
but no one making much progress toward it, the announce- 
ment of the Claudel Carburetor Company is timely. This 
concern is now manufacturing in its Long Island City, 
N. Y., plant the Claudel carburetor so widely used in 
Europe during the last 20 years. This device is of the 




Fig. 1. DIffusor, the principal part of the Ciaudel carburetor, 
in section, and its principal components. 



plain-tube type, its inventor Charles Henri Claudel, being 
considered the pioneer in the developmnt of the plain- 
tube form. 

Records made by Claudel carburetors in European rac- 
ing before the war were both numerous and comprehen- 
sive, ninety-three first prizes being captured in 1913, in 
addition to the Indianapolis race and the breaking of all 
world's records on the Brooklands track in England. 
They were employed extensively on the foremost Allied 
aviation engines from the beginning of the war in 1914 
until the end. Among these were the Rolls-Royce, Sun- 
beam, Peugeot, Salmson, Hispano-Suiza and Renault. 

They made the first round tnp across the Atlantic 
from England to America on the Sunbeam engines of 
the British dirigible R-34. They were also used on the 
Rolls-Royce engines of the Vickers-Vimy airplane which 
was the first plane to make a non-stop flight across the 
Atlantic. The fact that this craft complected its long 
flight with one-third of its fuel unused is a striking com- 
mentary on the fuel-saving ability of the Claudel. 

Another Claudel performance was the world's new 
speed record of 232 miles per hour established by Sadi 
J-ecointe, the famous French aviator. 

Amercanized in Design 

The engineers of the Claudel company have American- 
ized the European model to meet the particular require- 
ments of engineering needs in this country. They have 
added several features demanded by the American mo- 
torist, such as a quick starting device and rapid accele- 
ration with a cold engine. 

Early carbureting devices employed a spring-controlled 
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Embodies Diffusor and Jets 

air valve in an effort to secure the proper mixture balance 
throughout a wide range of engine speeds. In 1903 
Charles Henri Claudel, of Paris, France, patented the first 
plain tube automatic compensating carburetor without 
the use of moving parts. His early principle of breaking 
up the gasoline by a swift current of air, making an emul- 
sion inside the jet itself before delivery to the carburetor 
proper was original and has been widely copied. The 
modern device retains this principle, refined and im- 
proved to vaporize the heavy fuel of today. 

The Principle of Action 

The automatic functioning of the carburetor is based 
upon the action of the diffuser jet assembly. This de- 
vice combines three distinct principles of operation : 

First — The orifice or jet which supplies all of the liquid 
fud is placed at charge, or below the fuel level, where its 
flow is proportional to the difference in head. 

Second — The diffusor proper is in "shunt** position, that 
is, enclosed in a chamber with openings at one end to 
the atmosphere and at the other end to the suction in the 
carburetor, thereby reducing the effect of the suction on 
the fuel flow. 

Third — Through the nozzle holes in the diffusor head 
the interior emulsion chamber of the diffusor is placed 
under the direct action of the vacuum in the carburetor, 
increasing the discharge as the vacuum is increased. 

The combination of these three principles of operation, 
correctly applied, gives a balanced mixture exactly pro- 
portioned for the best results at every engine speed 
and load. 

The device is really a combination of two types of jet. 




Fig. 2. Section tlirougii tlie standard American design of Claudel 
carburetor. 
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one, the main jet, Fig. 1, of constant flow per unit of 
time; the other, shown as a series of nozzle holes, of 
suction-controlled flow. Fig. 1 indicates the fuel level 
when the carburetor is at rest. Fuel from the float 
chamber flows through the main jet into the diffusor, 
then through the conpensating holes into the reservoir or 
diffusor bore. It also flows through the idling jet into 
the idling tube, the level in the three tubes being the 
same as that in the float chamber. 

The Diffusor 

Air at atmospheric pressure ehters the outside base or 
air tube of the diffusor column, passes up this outer 
sleeve and over the top of the gasoline guard tube, which 
prevents the fuel from overflowing. As the throttle is 
opened gradually and the suction in the diffusor in- 
<:reases, thereby lowering the liquid level in the diffusor 
bore, a series of air bleed or compensating holes are pro- 
gressively uncovered. Through these holes the air rushes 
into the ascending column of gas vapor and out the nozzle 
holes at the top of the diffusor in a finely broken-up gaso- 
line emulsion. The higher the suction acting upon the 
diffusor, the lower will be the level of gasoline within it. 




Fig. 3. General exterior view of Claudel. Tliis is higlily finislied 
witli a darl< red enamel and polished brass fittings. 



and therefore, more of the compensating holes will be 
uncovered, permitting a greater dilution of the mixture. 

At the higher speeds the diffusor is practically emptied 
and twenty-one spirally-arranged air bleed holes are in 
action. As the gasoline globules are lifted by the suc- 
tion, they must pass through this barrage of twenty-one 
air guns shooting at . right angles into the ascending fuel. 
This turbulent mixing effect produces a finely divided 
fuel emulsion ideal for rapid flame propagation, extreme 
economy and high power. The diffusor discharge is in 
approximately the ratio of fifteen parts of air to one part 
of gasoline by volume. This thorough intermixture of 



air and gasoline before it enters the carburetor barrel is 
the Claudel method of breaking up the heavy fuel of today 
for extreme economy. 

It will be seen that any kind of a power or consumption 
curve desired can be secured by changing the size and 
position of the compensating holes in the diffusor wall. 
For example, if the consumption curve shows a rich spot 
at an engine of lOOO r. p. m., the holes at this level 
of the gasoline in the diffusor could be enlarged, thinning 
out the mixture and bringing it to the point desired. In 
this way, an exact gasoline and air ratio can be maintained 
for the best results. 

The clean, streamline interior of the plain-tube car- 
buretor vvith the barrel throttle giving an extended ven- 
luri elloct. leaves no obstruction irt the path of the 
charge j nd consequently full volumetric efficiency i^ 
secured. Also the gradual taper of the interior walls 
holds the ni vture in uniform suspension and velocity. 
The Idling Device 

The idling device is incorporated in k central tube pro- 
jecting up into the depression of the barrel throttle, where 
3 strong pull is exerted on the idling jet for low-speed 
aolion. The barrel throttle is slotted pass around the 
idling jet end the only adjustment on the carburetor is a 
screw extending into the air space to partially block off 
the area of this slot as desired. Screwing it in lessens 
the air area and enriches the idling mixture. Screwing it 
out makes the mixture leaner. 

Easy Starting Feature 

In the American type shown in Fig. 2, a decided im- 
provement has been incorporated for strangling the air 
by means of a sliding air cone, controlled from the dash. 
This device assures quick starting and warming up in cold 
weather, and disregards temperature. The streamline air 
cone, concentric with the diffusor, may be raised into con- 
tact with the venturi, shutting off the air supply and 
putting the full suction on the diffusef. In this position 
it is only necessary for the cylinders to exhaust the air 
in the top of the carburetor before the diffusor discharge 
must commence. This action is instantaneous, as the 
volume is small. 

Referring again to Fig. 2, the sliding cone A, in its 
closed or strangling position, fits snugly into the venturi 
entry V. The streamline shape of the cone centers and 
steadies the air stream so that it passes the nozzle holes 
of the diffusor with high velocity and in an even column 
ideal for the best results. In its lowest position the cone 
offers no restriction to the maximurtl performance re- 
quired and is of benefit in minimizing air intake turbu- 
lence. 

In warming up a cold engine when a richer mixture is 
necessary, the cone A may be dropped slightly, forming 
a variable venturi. With the cone in this restricting 
position one may readily get away while his engine is 
still cold. Thus, in reality, it acts as a double carburetor — 
one of small venturi for normal driving, and, with lowered 
cone, another of full engine capacity. 

The advantage of the cone over the common type of 
butterfly strangler valve, placed some three or more 
inches ahead of the fuel discharge nozzle, is very evident. 
In the latter type, all of the dead air lying between the 
nozzle and the strangler valve must be exhausted before 
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fuel will begin to flow. In the Claudel type, suction on 
the nozzle is instantaneous. 

When the common butterfly strangler is only slightly 
open (condition when warming up), the small amount of 
air passing the fuel discharge nozzle has little or no 
velocity and hence can pick up very little fuel. Fuel, how- 
ever, is discharged because of the greater pressure exist- 
ing in the float chamber than in the mixing chamber, and 
instead of being picked up by the air, this raw fuel runs 
down to the butterfly strangler, where the air velocity is 
highest, there to be partially vaporized and carried into 
the engine. In the Claudel type, on the other hand, an 
emulsion is discharged from the diffusor nozzle where it is 
immediately carried upward by the air entering at high 
velocity through the small, annular, streamline passage 
between the cone and the venturi. 

On the airplane carburetor the air cone, in much the 
same design, is used as an altitude corrector. Due to the 
lesser density of the air at high altitudes and the con- 
sequent lessened oxygen content of a given volume, it is 
not necessary to supply the same amount of gasoline for 
ground elvel. When the plane 
sequent lessened oxygen con- 
tent of a given volume, it is^ 
noe necessary to supply the 
same amount of gasoline for 
complete combustion as at 
ground level. Hence the flow 
of gasolien must be checked 
to secure the desired econ- 
omy. 

In the airplane device a 
venturi is installed several 
sizes in excess of the capacity 
required at ground level. The 
streamline cone is then raised 
and adjusted in the po- 
sition of performance at 
reaches an altitude of several thousand feet the pilot low- 
ers the cone progressively as his plane ascends, enlarging 
the venturi. decreasing the suction on the diffusor and re- 
tarding its delivery. Full power is thus obtained without 
waste of fuel. This corrector was used with great success 
the war, and subsequently. 

The Claudel is a very high grade carbureting instrument 
built in a number of standard S. A. E. vertical sizes. A 
horizontal model will be announced later. Special models 
however, for special installations are built to order, in- 
cludijig airplane and duplex designs. 

The carburetor is highly finished and carefully built 
for quality performance and appearance, and is universal 
with regard to levers and flange positions. 



of the industries concerned. Among the major lines of 
endeavor are the following: 
Pulp and paper Laminated construction 

Hardwood zynd softwood Chemistry of wood 

distillation Boxing, crating, packing 

Preservation of wood . Needle and leaf oils 
Decay and decay preven- Ethyl alcohol from wood 

tion waste 
Mechanical properties of Wood finishes 

wood Aircraft parts 

Glues for wood Veneers and plywood 

Kiln drying and air sea- Steam Bending 

soning Identification o^ wood 

Grading structural timbers Microscopy of wood 
Grading lumber a 

During the war direct assistance was rendered the 
War and Navy departments and various other branches 
of the government in the solution of many important prob- 
lems, particularly connection with aircraft, gun stocks, 
artillery wheels, escort wagons, and the boxing and 
crating of arms and stores for overseas shipment. It 




Progressive action of Claude! device, 
half throttle opening with diffusor Jets In action 
erating to full capacity. 



At A, with barrel throttle In idling position. At B, 
At C, wide open throttle, diffusor Jets op- 



Forest Products Laboratory Decennial 
Celebration 

Forest Products Laboratory was organized by the U. S. 
Forest Service in 1909 and formally opened in June, 1910. 
It is conducted in co-operation with the University of 
Wisconsin. 

During the ten years of its existence the efforts of the 
laboratory have been devoted to the development of im- 
proved methods and processes for the better utilization 
of forest products of all kinds, and to the direct assistance 



was necessary, throughout this period, to abandon all 
work on the regular peacetime program. 

A good many men acquainted with the work of the 
laboratory have expressed the thought that the laboratory 
and the service rendered by it should receive some mark 
of recognition or appreciation from the industries which 
it serves. In response to this thought, the decennial 
celebration has been planned, and the General Committee 
organized to carry out the detailed arrangements. 

The present plans call for a two-day program, on July 
22 and 23 ,including addresses by men prominent in 
science, industry and commerce; inspection of the lab- 
oratory; a banquet; and various other forms of instruc- 
tion and entertainment. It is proposed to make a perman- 
ent record of the decennial in the form of a souvenir pub- 
lication to contain all of the addresses and other relevant 
matter, including the names of those who can permit a 
permanent record of their cooperative contributions to be 
made. 



It appears now that a shortage of cotton may induce 
higher tire prices. Tire men estimate that the 1920 needs 
call for 80,000,000 casings, or on the basis of 8.000,000 cars 
in use and 2,000,000 new cars to be produced, eight tires 
per car. 
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Splendid Performance of a Pioneer Motorship 

By Charles W. Geiger 



AFTER an absence of more than four years the East 
Asiatic motorship Siam, the pioneer craft of her class 
to be sent to the port of San Francisco, recently arrived 
from Copenhagen, resuming the service that was in- 
terrupted when the world war broke forth. The Siam is 
a 10,000-ton vessel. Her main engines are eight-cylinder 
sets of 1575 indicated h. p. each. 

The Siam, which was commanded by Captain E. Kim- 
malestrop, made the passage from Denmark in thirty- 
four days and came up from Balboa in thirteen days. The 
engines, it is reported, have never given any trouble, with 
a few minor exceptions, from the time the ship went into 
commission, and the officers believe that in five years she 
will bear the same reputation. 

The Siam is one of the most interesting motorships 
afloat — as far as the local shippers are concerned — for she 
was the first of the type to successfuly demonstrate the 
possibilities of internal combustion engines. The East 
Asiatic Company was the first concern in the world to an- 




Fig. 1. Motorship Siam passing through the Panama Canal. 



nounce it had discarded the steamship in favor of the 
motor ship. 

The Siam arrived at San Francisco for the first time in 
January, 1914, after a voyage of about 15,000 miles. The 
consumption of fuel for the trip was 0.35 pounds per 
brake h. p. 

At San Francisco she took aboard about 6,500 barrels 
of fuel oil of 24 degrees Baume gravity. She has a carry- 
ing capacity of fuel of about 8,500 barrels. Twenty-four 
degree Baume gravity is especially produced by the 
Standard Oil Company after due consideration had been 
given to the principles of an oil for these engines. The 
arrival of the Siam has stimulated a special interest in 
Diesel engine propulsion on this coast where an abund- 
ance of suitable oil for Diesel engines is available. 

Not. long before the recent arrival of the Siam at San 
Francisco the Swedish niotorsliip Lima left San Francisco 

•Editor, Oil News, Chicago, which has kindly loaned the illu- 
strations. 



with a cargo of California products for Gothenbug under 
the direction of W. R. Grace. At about the same time 
motorship George Washington of the Norway- Pacific 
Line arrived in San Francisco for a cargo of California 
products for the Scandinavian countries. 

One of the passengers on the George Washington was 
Fred Olson of Christiania, one of the wealthiest ship 
builders of Norway. Aside from being a shipbuilder, 
Olson is president of the Norway-Pacific line. As part 
of the world-wide expansion of Norwegian shipping in- 
terests the Norway Pacific since 1917 has been bringing 
into San Francisco a number of cargo-carrying motor- 
ships plying between all ports of consequence on this 
coast. 

The thought of plying an independent Norwegian serv- 
ice directly between Scandinavian, chiefly Norwegian.. 




Fig. 2. View of deci< of Siam showing two exhaust pipes 
beside mast 
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ports and those on the Pacific coast via the Panama canal, 
was inaugurated by Olson. Prior to the close of the canal 
the steamer Bravo twice carried valuable cargoes both 
ways from San Francisco. When the close of the canal 
suspended operations a new start became necessary, and 
the motorships Brazil and Bayard, 4,250 and 5,300 tons 
respectively, and modernly equipped with Diesel engines, 
twin screws, wireless, etc., were put into service. They 
were followed by the George Washington of 10,000 tons, 
which in 1917 made its maiden trip. Many new motor- 
ships have been added to the service since that time. 
The demand for Diesel oil for motor vessels has been 



increased to such an extent (due to the recent resumption 
of the various Scandinavian motorship lines, and the 
growing popularity of internal-combination marine 
engines), that the W. R. Grace Company maintains an oil 
tank at Balboa that has a capacity of 25,000 barrels, where 
There is maintained a continual supply of Dieset oil tor 
motor vessels. 

The facilities for handling fuel oil at the Canal Zone 
are of the best, as the Panama Canal pumps at the Gov- 
ernment oil cribs at Balboa and Cristobal are at the dis- 
posal of all vessels, thereby enabling them to bunker with 
a minimum detention. 



Oil Electric Propelled Yacht **Elfay" 



The yacht Elfay — the first in the world to be driven by 
the Diesel electric system of propulsion — left by New 
London January 15th for Cuba, Bermuda, and other 
Southern ports. 

This most interesting little vessel, shown in Fig. 1, 
which was originally the "Katoura,** was built by Herres- 




Fig 1. The yacht Eifay, which is Diesel 
engined, under sail 

hoff for Robert E. Tod in 1914. She is essentially a sail- 
ing schooner, 125 ft. over all, 30 ft. beam, and 3)3 tons 
gross; but her present owner Russell A. Alger, Jr., who 
bought her in 1916 and changed her name to Elfay, desir- 




Fig. 2. Winton Diesel engine of the Elfay, 
drives generators 



ing to install auxiliarv propelling apparatus, decided on 
the most modern variety. Her propelling euipment con- 
sists of a 6-cylinder 115 H. P. model 54 Winton Diesel oil 
engine shown in Fig. 2, direct-connected to a 75 k. w. 
Westinghouse generator. This supplies power to a 90 
h. p. Westinghouse motor of 360 r. p. m. which is directly 
connected to propeller, as can be seen in Fig. 3. 

The control of this motor is centered in a single handle 




Fig. 3. Electric motor direct — connected to propellor 
through clutch 

located on the deck. By turninj^ this handle in one direc- 
tion, the propeller motor is started from rest and brought 
through several steps up to full speed ahead. By turn- 
ing the control handle in the reverse direction, the motor 
is reversed in a similar manner, and the change from full 
speed ahead to full speed astern can be etYected in 5 
seconds. There are no signals to the engine room and the 
oflficer in charge has full control of the propelling equip- 
ment. A set of meters gives the navigator full informa- 
tion as to the performance of the machinery. 

This simplicity of control is due to the fact that the 
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controller handles neither the main engine nor the main 
motor current, but only the small generator-field current. 
The engine itself is run at a constant speed, a very 
»iConomical arrangement. 

All of the auxiliary equipment of the Elfay is electrical- 
ly operated, including the winches, pumps, fans, blowers, 
ice machinery, etc. She is also electrically heated, but 
cooking is done by an oil range supplied with electrically- 
pumped oil. 

The Elfay will depend mainly on her sails but she has 
a cruising radius of 2,000 miles on her motor drive, since 
she can carry 2,400 gallons of fuel oil and consumes 7j/^ 
gallons per hour. Her speed at the full power of the 
motor is 8^2 knots. 

Waterproof Finishes For Aircraft 

By LIEUT. H. A. GARDNER, U. S. N. R. F. 

Some comprehensive tests have been made by the Forest 
Service to determine the resistance to moisture of various 
kinds of finishes for wood. The results of these tests 
might be applied to the finishing of propeller blades or 
special wood parts, where high moisture resistance is de- 
sired. In these tests, panels which were finished in va- 
rious ways were exposed to an atmosphere saturated 
with moisture. Weighings were made at different periods 
to determine the gain in weight by absorption. 

Some of the preliminary work included the use of a 
phenol condensation resin which showed great resistance 
to moisture. This material however, has been found 
rather difficult to apply, as it is necessary to Jiave the 
wood very dry during the process of impregnation. Paraf- 
fin and beeswax impregnations followed by varnishing 
were found not to afford the desired protection. More- 
over, it is difficult to secure adhesion of varnish over 
such materials. Coating with metals by the spraying pro- 
cess was not successful and it is probable that the sprayed 
coatings would be torn from the surface of propeller 
blades by centrifugal force. 

Many type of varnishes were tried. Excellent results 
followed the use of a thin metalHc coating such as alumi- 
num leaf or imitation gold leaf. For this purpose, the 
wood is first filled, varnished, and coated with gold size 
liquid. The aluminum leaf is then applied. After drying 
the surface is varnished over with a highly waterproof 
varnish. The use of this process would add very little 
to the cost of finishing. Aluminum leaf is recommended 
in preference to other metal leaf on account of its tough- 
ness. Some of the results expressed in approximate units 
of water absorbed by panels treated in various manners 
are shown below: 

Absorption of units of water at end of 17 days in mois- 
ture cabinet. 

Aluminum leaf treatment (as above) 5 

One coat filler, 3 coats varnish 86 

5 applications of hot linseed oil, 2 coats wax 569 

No treatment • 619 

Tests were also made with panels electro-plated with 
copper. Very good results were obtained from a moisture 
protection standpoint ; the absorption in units of water 
as expressed above being approximately 5. This coating, 
however, has the disadvantages of being low in strength, 
not adhering properly, and adding considerably to the 
weight of the wood. Experiments were made also with 
samples of wood coated with hard rubber (about % inch 



thick) which was probably vulcanized after application. 
The moisture absorption was low, and, as expressed in the 
above experiments, was 6 units. 

Tests have been made which show that wood coated 
with high grade spar varnish absorbs but comparatively 
small amounts of water in a specified period. Four coats 
give a much higher resistance than three coats. The 
same grade of varnish mixed with pigment (enamel) is 
even more resistant than the clear varnish. This indi- 
cates the advisability of using enamel paints rather than 
varnish on floats, pontoons, and hull construction, in order 
to prevent increase in weight of such construction by ab- 
sorption of water. 

Shrinkage of Veneer From Boiled and 
Steamed Logs 

According to present practice, logs which are to be cut 
into veneer are either steamed or soaked in hot or boiling 
water for several hours to soften the wood. The claim is 
sometimes made that the veneer from boiled logs is likely 
to shrink and swell less with changing moisture content 
than the veneer from steamed logs. This point was made 
the subject of investigation by the Forest Products Lab- 
oratory at a plant using both methods of preparing the 
logs. 

Thirty sheets of 1-12 inch rotary-cut birch veneer, 60 
inches square, were selected from about six logs prepared 
in each way. The sheets were carefully measured, passed 
through a textile dryer, and measured again. 

The average moisture content of the boiled veneer and 
that of the steamed before drying were practically the 
same, being 64.8 and 65.5 per cent, respectively. The 
average moisture content for both kinds after passing 
through the drier was 10 per cent, and the moisture con- 
tents of all dried sheets were between 7 and 13 per cent. 

The shrinkage caused by drying was found to be the same 
for both kinds of veneer. When the dried sheets were re- 
soaked, they expanded to their original dimensions, and 
when subjected to a second drying shrank as uniformly 
as before. 

Although these tests were very crude, they indicate that 
the shrinkage of veneer from boiled and steamed logs 
is practically the same. The variation is no greater than 
is found between pieces from different logs which have 
undergone the same treatment. 

Synthetic Fuel Oils From Lignite in Germany 

According to Bergbau (Mining) transmitted by the 
Bureau of Foreign and Domestic Commerce, war time 
experiments in Germany showed that the^ distillation of 
lignite at a high temperature gave a liquid coal tar which 
contained certain ingredients suitable as a substitute for 
gasoline, kerosense and lubricating oils. 

Through a new process benzine and kerosene can be 
obtained from liquid coal tar, which has been distilled from 
lignite at a lower temperature, and all industries using lig- 
nite are urged to set up facilities for generating this liquid 
coal tar and thus secure synthetic products to supply the 
lack of the natural products. 

It is interesting to remark that, at this time when there 
is a shortage of fats in central Europe, German newspapers 
are advertising a liquid tar soap containing a percentaere 
of alcohol for shaving purposes. This is undoubtedly a 
by-product. 
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Machining Two Hundred Cylinder Blocks an Hour 

By FRED H. COLVIN* 

Unusual Methods and Special Machinery Necessary to Produce the Tremendous Output 
of Ford Cars Exceeding 3,400 per 16-Hour Day 

(Continued from page 29, April issue.) 



THE ends of the main bearings are finished with straddle 
mills, after which the transmission end of the crank- 
case is turned true with the bearings so that the clutch 
and transmission members will be exactly in line with 
the crankshaft. In order to insure the ends being perfecly 
square, two cylinder blocks are clamped on a mandrel 
which runs through the bearings, and both castings are 
driven between the lathe centers from the faceplate as 
shown in Fig. 15. Figs 10 to 15 indicate operations and 
the tools and fixtures with which they are made, as re- 
ferred to in previous issue, notably on page 29. 

This method (Fig. 15) enables two crankcases to be 
turned at the same time, the turned surfaces being shown 
at A, this being a finishet cylinder block. The arm B and 
the pad G are simply for convenience in putting the work 

•Principal Associate Eclitor, American Machinist. This article is 
published through special arrangements with Mr. Colvin and the 
American Machinist. 




Fig. 10. Milling both ends of cylinder block, ten at a time. 




Fig. 11. Finish boring the cylinder block with reamers. 



into the lathe, the turning operation being extremely 
simple, as can be seen. A special loading fixture is 
providing, and the toolpost carries four tools in a turret. 
These conveniences enable an operator to handle 22 
cylinder blocks per hour per machine. 

The camshaft holes are bored and reamed in the double- 
headed machine shown in Fig. 16. The cylinder block is 
located by the bearing bolt holes previously referred to, 
and clamped in position by the ingenious combination of 
bell crank and cam shown at A and B. The design is 
very similar to that used in the Ford transmission and is 
very effective. Eighteen of these machines are required; 
the capacity of each being 15 per hour. The simplicity 
of the fixture and the machine makes the method easily 
adaptable on smaller production. 

The holes for anchoring the babbitt in the bearings 
are then drilled radially in the main bearing, after 




Fig. 12. Drilling and reaming for the valve stems. 




Fig. 13. A three-way special drilling machine. 
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which the cychnder block goei 
to the special four-headed drih- 
ing machine shown in Fig. 17. 
This puts in the flange bolt holes, 
the holes for the cylinder cover 
studs and holes at each end for 
the transmission and other at- 
tachments. 

Then follows the spot-facing 
of the holes in the bottom flange 
and the counter-boring of the 
six main bearing bolt holes, th:; 
drilling of tmo oil holes in tht! 
side of the cylinder, the clear- 
ance for the timing gear, and the 
drilling and counterboring of the 
holes for the^j water plugs, to- 
gether with facing the crankshaft bearing bolt holes and 
spot-facing of the crankshaft cover holes. 

The water slots are milled in the special three-spindle 
vertical milling machine shown in Fig. 18. This opera- 
tion mills the three slots which make the water connec- 
tion between the cylinder blocks and the cylinder head. 
The two outer slots are curved to conform to the bore 
of the cylinder, while the center slot is straight. The 
two outer milling cutters, A and B, are mounted in 
swinging arms so pivoted as to secure the proper radius, 
and a movement of the handwheel shown guides them 
over the full length of their travel. At the same time 
the central cutter C is moved across the cylinder to the 
correct distance. It will be noted that the milling cutters 
are of the new rapid spiral-tooth form. 

Next comes the babbitting of the main bearing, utiliz- 
ing the fixture shown in Fig. 19. With the cylinder 
block placed in position in the babbitting fixture, the 
arm A is swung down and locked into place at B. The 




Fig. 16. Boring camshaft holes in double-headed machine. 

blocks C and D form the cheeks or ends of the mold 
for the end bearing, while the pieces E and F form 
gates for guiding the babbitt down into the bearing 
around the mandrel G. The pin shown in the center 
acts as a guide and also forms an oil hole in the center 




.Fig. 24. Washing the cylinders with soda before assembling. 
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of the bearing. Similar guides are provided for the 
other bearing and the counterweight H makes it easy 
to handle the whole thing rapidly. The surplus metal 
is then chipped off and the babbitt peened solidly into 
place by the pneumatic hammer shown in Fig. 20. The 
edges are also trimmed with the file shown. 

Then the bearing caps are bolted into position and 
the bearings bored and reamed in the machines shown 
in Fig. 21. This also shows the conveyors on each side 
and gives an excellent idea of the compact way in which 
all the machines are located. The cylinders are then 
taken to the special milling machine shown in Fig. 22. 
The blocks A and B fit the bore of the first and fourth 
cylinders, while the strip C supports the cylinder block 
in the center. The cylinder is then raised so that the 
cutters at D, E and F come between the crankshaft 
bearings, the stops G and H limiting the upward move- 
ment. The milling head is then moved sideways in both 




Fig. 22. Chamfering the ends of the main bearing 



directions by means of a lever, and the ends of the bear- 
ing chamfered to the desired radius. 

Instead of grinding as is done in most cases, the 
cylinders of the Ford motor are finished by rolling, as 
shown in Fig. 23. This is done on a heavy-duty four- 
spindle special drilling machine which carries the roll- 
ing tools, some of these being shown at A in the rack 
beside the machine. These are revolved and at the 
same time forced through the cylinders, being dropped 
out at the lower end. This compresses the metal and 
imparts to it a hard, burnished surface. 

There remains a small amount of tapping to be done, 
after which the finished cylinder block is put on a con- 
veying belt that carries it through the large washing 
machine shown in Fig. 24. Here it is treated to a scald- 
ing hot bath of soda water or some other mixture, and 
comes OUT 'entirely free from all dirt and chips, after which 
it is readv tor the assemblers. 



The Length of Wood Fibers 

The current supposition that each species of wood has a 
characteristic fiber length is not borne out by the many 
thousand measurements which have been made at the 
Forest Products Laboratory on wood fibers. These meas- 
urements show that a greater difference may be found 
in one tree than exists between the average fiber lengths 
of different species. 

In one Douglas fir disc, for example, the fibers varied 
from .8 to 7.65 millimeters (.03 to .3 inches) in length, 
which is a variation of nearly 7 millimeters. On the other 
hand, the averages of several thousand measurements on 
Douglas fir and longleaf pine were less than one milli- 
meter apart, being 4.41 and 3.67 millimeters, respectively. 

In the first case, 67 per cent of the fiber measurements 
in one tree fell between 4.5 and 6.5 millimeters, which 
roughly indicates the meaning of the common term 
"average fiber length" for the tree or species. 




Fig. 23. Burnishing the cylinder bores with roiiers. 

Such data obviously can be of little value for identifi- 
cation purposes, because of the overlapping of the ranges 
of fiber length in the various species. 

Some relations have been observed between the length 
of fibers and their position in the tree. During the first 
ZO-50 years of growth, the increase in fiber length trom 
the center of a tree outward in any plane is very striking. 
An approximate maximum having been attained, fiber 
length, though it may fluctuate somewhat, does not radi- 
cally change thereafter, even in trees 400 or more years old. 
Some increase in fiber length occurs also for about two- 
thirds of the distance from the butt to the top. Within 
each annual ring the length of the fibers varies, particu- 
larly in the conifers, where the early springwood has the 
longest elements, and the last-formed cells of summer- 
wood the shortest in the ring. 

No clearly defined relation has been found between fiber 
length and the strength of wood. The longer fibers are 
often found in the weaker material. 
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New and Useful Ideas in Body Finishing 



Body Lettering Almost A Lost Art 

This mechanic, or, rather, artist, is less in evidence in 
the automobile and carriage panitshop than formerly. 
Years ago when the painter, as a rule, was an expert ^n- 
eral workman, competent to take up and perforin any of 
the various classes of work. that came to the shop, the 
letterer or as he is more familiarly known to-day, the 
signwriter, was found in about every first-class shop. As 
a matter of fact, the shop in which a good letterer and 
ornamental paiut«r could not ^e found was regarded as 
badly handicapppd,^^ it really was. To-day you may hnnt 
hi^h and loilr in a majority of shops for the workman 
competent to do a good job of lettering, apply a mono- 
gram, Of tKCcnU a decent looking scroll or ornamental 
figure. Ncverthdegs, there is a large field of work for 
the sign writer in the average custom or jobbing paint- 
shop. Business oi any kind develops though a capacity 
to take care of it, and whenever you find a shop prepared 
to do this class of work, you will find the man able to 
do It an exceedingly busy man for the most part. 
. Readers of this department, a majority, of whom, -we 
take It; are located in the sraHiler twns and' viMages, wifl 
find an increased source of revenue through an ability to 
handle this class of work in connection with their regular 
painting business. It is a feature belonging to the orna- 
mental branch of the trade and should always be associ- 
ated with it. Some men are born signwriters and orna- 
mental painters, others acquire the art through patient 
study and practice. No painter, with an ideal, with aspi- 
rations for the higher tilings which the trade holds out, 
should neglect to secure the necessary knowledge and 
skill to enable him to do at least a fair, presentable job of 
sign work, monogram making, or simple scroU execution. 

The successful painting business is made so only by 
taking advantage of every opportunity which it holds out, 
so that in the final summing up of the entire situation no 
reasonable excuse, in the great majority of cases, can be 
advanced for an inability to do, and do well,any and every 
class of work that is legitimately a part of the painting 
business. Opportunities, in plenty, exist for acquiring 
a good working knowledge and skill in the lettering and 
ornamental branches of the trade. There are schools of 
signwriting through which the work may be learned, 
through the medium of the mail; good correspondence 
schools teach it, and in the larger towns professional sign- 
writers and ornamental painters can be found who, for a 
fixed sum, will arrange for a course of instruction of suf- 
ficient extent to give the beginner a good start on the 
way. This ornamental branch of the trade should include 
in connection with signwriting and monogram making, 
knowledge and skill in executing fine line ornamentation, 
striping, etc. The ability to execute elaborate pictures 
and embellishments on the side of the wagon or car or 
truck as one may see in the large cities, is probably beyond 
the expectations or the command of the majority of work- 
men. This pictorial feature of ornamental work is an at- 
tainment in art which usually represents about seventy- 



five per cent of natural talent and twenty-five per cenjt 
of acquired proficiency through practice. 

Generally speaking, therefore, this branch will be fod«d 
hardly worth while taking up unless the learner has for 
his object the field of the specialist. In the great centers 
of vehicle fashion and style the pictorial artist 16, for the 
most part, a specialist devoting his time and talent to the 
one particular branch. Unless ^p^ially gifted in tht« 
line of endeavor the carriage and automobile painter wiU 
scarcely find it to his interest to largely concern himself 
with this branch of work. What he should aim to do^ 
however, is to i)ecome, as already urged, competent to 4o 
a good, strictly up-to-darte class of striping, fine line orn^^ 
mentation, and a job of lettering that will pass among 
critics as "well done." Capable of doing this work, he 
will find open to him a large source of profitable revenue. 
Moreover, no cleaner, finer, more sanitary branch of the 
trade is to found There is a fascmating art side ta 
the work which for those trained m it Iiiub a reward ont- 
side and af>art from finy mere flimtictal compest^oa. In 
the town of considerable siee, the competent letterer wHt 
also find work to do outside of his regular shop duties 
which wiH enable him to considerably increase his in* 
come a^' to 'keep btiBy during |)er4ods^wh)oh the oi^laimry 
paintshop force accepts as "slaek time." S^wrjting for 
business houses, offices and miscellaneous business it 
practically always in order, and a little effort on the part 
of the patnte,r will get this work. 



Painting and Finishing Yellow Surfaces 

Automobile and carriage painters who are inexperienced 
in handling the various tones and shades of yellow some- 
times meet with difficulty in securing good covering con- 
ditions. The work looks weak and streaked, and fails to 
have the necessary density of color. This difficulty is. 
overcome very largely, at any rate, by using proper ground 
coats and eliminating oil from the final coats of yellow. 
Oil is ruinous to the purity of color of practically all yel- 
low pigments. The best ground color for yellow, all 
things considered, is a light gray or a blank white sur- 
face. Persorially, the writer prefers white to gray for 
this work. 

For the priming coat on new work use white lead 
ground in oil and thin with sufficient turpentine to give 
the completed mixture three parts of raw linseed-oil to 
one part of turpentine. On poplar panels the percentage 
of oil may be increased to four parts oil and one part 
turpentine. The second coat to be of white lead carrying 
equal parts of raw linseed-oil and turpentine. For the 
third coat, one part oil to four or five parts of turpentine 
with the blank white effect still maintained, will furnish 
a sufficiently solid and dense perparation coat for the 
yellow. 

Apply next a flat coat of the yellow selected for the 
work, using about thirty drops of rubbing-varnish to each 
pint of the mixture when thinned with turpentine. This 
will give the necessary binders to the color and insure 
the maximum covering power. The next coat of yellow 
should be in the form of varnish-color. That is, after 
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thinning the color to a ream-like consistency with tur- 
pentine, add sufficient clear rubbing- varnish — the palest 
varnish possible to procure — to give a stout gloss to the 
coat when dry. Another coat of this same mixture 
should follow, each coat being rubbed lightly with water 
and pumice stone. TH'e coat following should consist of 
clear rubbing-varnish''' with enough of the yellow added 
to maintain the origihal purity of the yellow. Rub this 
coat down with pumice stone flour and water and apply 
all striping and ornamental effects. Over this apply a 
very pale rubbing-varnish except in the case of the light- 
est yellows. These latter should carry some of the color 
even in the last coat of rubbing-varnish, the striping be- 
ing placed above this coat and alone protected by the 
finishing-varnish which should be pratially a water-white 
varnish. Applied and finished in this way all yellow pig- 
ments can be handled successfully. 



Quick-Drying Lacquer Coatings 

Coatings of a rapid drying nature were required during 
the war period for many types of manufactured products. 
Tung oil varnishes, cut with a high percentage of volatile 
spirits, were used for the base of many of these coatings. 
It was found, however, that where greater rapidity of dry- 
ing was required, spirit varnishes of the shellac type were 
necessary. Later on, speed of production on somje ^ro- . 
ducts demanded the use of finishes that would dry within 
a f^w minutes, and cellulose lacquers or "dopes" were 
adopted with successful results. Such "dopes'* were al- 
ready in use for making moisture resistant and rendering 
taut the fabric wing surfaces of air craft. They were 
composed of either cellulose acetate or cellulose nitrate 
dissolved in volatile solvents. For air-craft work their 
composition resembled those shown below: 
Cellulose Acetate Dope 

Methyl acetate 60% 

Methyl ketone 10% 

Benzol 15% 

Acetone 10% 

Diacetone alcohol 5> 

Each gallon of dope made with the above liquids con- 
tained approximately 7 to 9 oz. of cellulose acetate, 1 oz. 
triphenylphosphate, and very small quantities of chemicals 
such as benzyl acetate, benzyl benzoate, and' urea. 

The various stablizers and other solid ingredients in the 
dopes were used for specific purposes (such as to increase 
fire resistance and flexibility, or to prevent the develop- 
ment of free acid or "blushing"), but are not usually re- 
quired where the ''dopes" are to be used only as pro- 
tective coatings. 

Cellulose Nitrate Dope 

Butyl acetate 20% 

Ethyl acetate 50% 

Benzol 30% 

Each gallon of "dope" made with the above liquids con- 
tained from 6 to 8 oz. of cellulose nitrate. 

Cellulose nitrate ''dope" is greatly improved as a pro- 
tective coating by the addition of from 5% to 7% of 
castor oil or treated tung oil. Greater elasticity of film, 
and slower evaporation result. 

It is quite possible that cellulose nitrate lacquers made 
on the above basis will find application in peace times for 



certain specific purposes where quick-drying, hard, and 
elastic films are required. They may be admixed with 
pigments to produce colored coatings which dry to a 
flat, washable surface. When mixed with aluminum pow- 
der or zinc powder,, qUick-drying, hard primers for metal 
are formed. These may be used satisfactorily as the base 
for many metal finishes. As substitutes for shellac on 
some types of work they should also prove of value. 

For coating shells and similar metal objects these paints 
should prove efficient, as they may be applied by spray, 
brush, or dipping, drying almost immediately to a mois- 
ture resisting, flexible film. Baking at a low temperature 
is permissible. 

The writer has found clear or colored cellulose nitrate 
lacquers to act as excellent primers for certain types of 
cement floors that are to be painted. Through their use, 
waterproofing greases or other materials in the cement 
are insulated from action on subsequently applied 
enamels. 

It should be pointed out that cellulose lacquers or enajn- 
els are not as durable as those made with oil. or varnish. 
They are, however, useful for certain purposes where the 
longevity may be partly sacrificed to obtain rapid drying. 
-^H. A. Gardner, Inst, for Ind Research. 



General Utility Ford Delivery 

(Continued from page 11) 
shown below is standard to a great extent and can be 
used to advantage by tradesmen without any changes. 

The body is 56 inches high, 7 feet 8 inches long, and 44 
inches wide. The side panel is 15 inches high, with a flare 
board at its upper edge. There are six posts, four need- 
ed to support the driver's cab and two at the rear end. 

The sides of the cab consist of boards which rest on 
the upper edge of the side panels, and which have open- 
ings cut out, for the insertion of a window, which can be 
either a drop window or fixed. 

The flooring consists of two end sills front and rear, 
two side sills and one center, between which rest the two 
floor boards. Smaller boards may be used, in which case 
the body will be a little more flexible and will resist a 
tendency to warp. 

This sort of a body is usually provided with curtains 
that can be rolled down at the sides and rear, as shown 
in the illustration, but some expense is saved by leaving 
them off if protection from the rain is not needed for the 
kind of load it is expected to carry. 

The weight of this body design is about four hundred 
pounds, with the dimensions as stated above. It is not a 
very long body, and for this reason is unavailable for 
some purposes, such as carting lumber. But where extra 
length is needed solely for more floor space, to carry a 
larger load of smaller articles, it may be made slightly 
longer. Do not make it more than a foot longer, how- 
ever, and even then care will have to be taken in loading 
to make sure that the heaviest weight is forward; other- 
wise weight in that part of the body which extends beyond 
the chassis will have a big leverage and either break the 
body or rip it from the chassis. 



The Tampico district of Mexico shipped to the United 
States in December, 1919, 6,059,937 bbls. of petroleum, or 
at the rate of almost 73,000,000 bbls. a year. 
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Underwriters Working For Greater Safety 

In the hope of wiping out entirely the avoidable auto- 
mobile accident; in so doing to save at least 10,000 lives 
and millions of dollars annually, and to remove from the 
motor vehicle the stigma "dangerous machine," the Un- 
derwriters Laboratories with the assistance of the Na- 
tional Safety Council are now carrying on extensive ex- 
periments with appliances for the prevention of automo- 
bile accidents. 

The use of laminated glass for wind shield construction, 
wind shield cleaning appliances, the construction of steer- 
ing gears, and the whole subject of head lamp dimmers 
and diffusers are involved in the tests under way. While 
the laboratories are conducting these tests with me- 
chanical sources of automobile accidents and their pre- 
vention, the National Safety Council through its local 
councils is making a study of all traffic accidents. The 
report of W. L. Patterson who is carrying on this work 
for the Central Mississippi Valley Division of the National 
Safety Council covering traffic accidents in the city of St. 
Louis during March! of this year reveals the following: 



Number of fatalities from automobile accidents 11 

Number of street accidents of all kinds 791 

Number of automobile accidents 494 

Number Injured in automobile accidents 187 

Number Injured in motorcycle accidents Ill 

Number injured in bicycle accidents 15 

Number injured in horse drawn vehicle accidents 7 

Number Injured in street car accidents 44 

Property Damagres $39,500.50 

Causes not determined 190 

Causes given as unavoidable 81 

Skidding 91 

Driving on wrong side of street 3 

Parked too close to tracks 3 

Mechanical defects in automobile * 20 

Jay Wfcilking 27 

Careless driving 205 

One automobile trying to pass another 9 

Failing to stop at crossing without giving signal 4 

Pulling away from curb without giving signal 7 

Automobiles passing street car while discharging passengers 1 

Backing automobile without giving signal 11 

Stopping without giving signal 3 

Turning without giving signal 9 

Horses left unguarded 4 



In a communication to the headquarters of the National 
Safety Council of Chicago the Underwriters Laboratories 
says. 

''The stock insurance companies are at the present time 
giving reductions in insurance rates for the use of listed 
fire extinguishers and locking devices and they have re- 
cently advised us that the use of bumpers which have been 
found acceptable by us as a result of tests, will entitle the 
car owner to a substantial reduction in the collision in- 
surance rate. Further, certain other devices which should 
result in a reduction in collisions, will be recognized in 
the Collision Schedule by substantial reductions, i. e,. an 
automobile traffic signal installed on an automobile and so 
designed as to indicate the intentions of the driver with 
respect to stopping or turning should reduce the number 
of collisions. 

"We have for several years been testing automobile traf- 
fic signals not only by actual road tests to show their suit- 
ability for use and effect upon drivers following, but also 
by durability tests to determine whether they would last 
for the life of the automobile on which they were installed. 
Up to the present time we have tested some five or six of 
these traffic signals and have listed only one. The main 
trouble with these devices appears to be that they will not 
be sufficiently durable to last for the life of the automobile 
on which they are installed. In fact, in some cases where 
electric traffic signals have been employed, the construc- 
tion was such as to offer a marked increase of fire hazard 



to the automobile on which it was attached due to defec- 
tive wiring, defective methods of installation, etc. We 
now have before us several traffic signals which apparently 
possess some merit, as indicated by the results thus far 
outlined. 

"The use of laminated glass for wind shield construction 
is a comparatively new feature in automobile work and 
considerable attention is being given to this item at the 
laboratories at the present time. It can be readily seen 
that with the use of a suitable form of laminates glass, 
injuries due to collisions will be markedly decreased if 
the flying glass hazard is reduced to the minimum. While 
only one form of laminated glass has thus far been listed 
for this service, three or four other manufacturers have 
either submitted their product for examination or have 
signified their intention of so doing in the near future. 

'*The application of wind shield cleaners to automobiles 
is of marked advantage in reducing the possibility of ac- 
cidents from collision, and this organization is doing con- 
siderable work in testing such devices. 

'*We are now arranging to make tests of steering gears 
wherein the gears will be mounted upon a stand and be 
operated a number of times equivalent to what would be 
expected on an automobile after five years of severe serv- 
ice in order to determine the possibility of accidents oc- 
curring due to defective construction. Up to the present 
time no steering gears have been listed but we expect to 
do considerable work along this line in the near future, 

"The subject of head lamp dimmers and diffusers has re- 
ceived some attention from us and we have developed means 
whereby the 'glare' can be defined in terms of apparent 
candle power. As you know, a number of states have 
legislated concerning the use of head lamps but only one 
or two, principally California and Wisconsin, have con- 
siderqd the possibility of actually making tests to de- 
termine scientifically the so-called 'glare' factor." 

Relative Durability of Various Kinds of Fir 

Before the preservative treatment of ties was practised 
as extensively as at present, the railroad companies using 
Douglas fir ties held the opinion that the Douglas fir 
grown in the Rocky mountains was more durable than that 
grown on the Pacific coast. In some of the copper and 
lead mines in the Rocky mountains also the mountain fir 
was considered more durable. 

No authentic records are available where coast and 
mountain fir ties are set in the same locality. Such service 
records as there are fail to show that the mountain fir has 
superior lasting qualities. In some instances the mountain 
fir and in others the coast fir has proved more durable. 

Botanically there is no difference in Douglas fir accord- 
ing to the locality in which it grows. Tests made by the 
Forest Products Laboratory, Madison, Wis., indicate that 
Pacific coast fir is on the average somewhat denser and 
therefore stronger and harder than mountain fir. How- 
ever, the parts of coast timber usually cut into ties are 
boxed hearts or wood cut near the piths or from the tops 
of trees. These are the poorer parts, and coast fir ties 
generally contain no better wood than mountain fir ties. 

The conclusion of the laboratory is that there is prac- 
tically no difference in the durability of Douglas fir ties 
cut in the mountains and those cut along the Pacific coast 
It has been observed though, that the latter receive pre- 
servative treatment a little more readily than the former. 
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Current Automotive Metal and Supply Prices 
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Iron and Resumption of freight service has helped dis- 
Sttel pose of a conside.able accumulation of iron and 
steel, but many manufacturing plants have been 
obliged to close down. More blast furnaces are in o;i- 
eration, and production in general is again trending up* 
ward. 

Copper and Strikes in the West and the Naugatuck Val- 
Aluminum ley in the East have tied up the brass and 
copper industries. Prices are largely nomi- 
nal in a sluggish market, as a result. Electrolytic has 
moved upward slightly and is quoted on a par with lake. ' 
Aluminum is still dull but outside interests are offerti g 
virgin 99 per cent metal at 31j4c. 

Lead and The damper which the strike put on con- 
Tin suming interests has had an unfavorable 
InHnence on the lead market. Second 
hands and speculative interests are making concessions 
in price, btit the leading producer holds firm around 9j4c 
New Yoric. Tin is easier but very little business is being 
done. April arrivals to the 27th totalled 3,006 tons, with 
- 3-,096 reported afloat. 

Zinc and Reselling by exporters who can replace 
Other Metals their metal on the other side at lower 
prices has caused a dent in the market. 
Decline in sterling exchange has had an unfavorable in- 
flu*;nce also. Late in April, the price reached 8j4c New 
\ork for prime Western with a possibliity of lower fig- 
ures. Antimony is firm but quiet around 11c. Silver is 
materially lower, passing below $1.10 on May 4 and reach- 
in;*: $1.05^ on May 6. Mercury is up, reaching $103 pt^r 
fla.^k the last of April. Ferromanganese is $250 for prompt. 

Old Metals Prices are unchanged but there is a gen- 
erally better feeling throughout the trade 

Chemicals The feature of the market has been the 
tightness of supplies. A few chemicals 
have moved up due to continued demand and lack of sup- 
plies. Nickel salts and caustic soda are up, soda ash is 
nominal. Turpentine is still $2.50 nominally, but none is 
available. 

Fabrics The only changes in the fabric market have 

been indications of lower prices, although 
raw cotton went higher on adverse crop reports. The 
strikes at the mills may raise prices. Fine wools are 
higher. 

Other All rubbers are materially easier, upriver fine 

Materials Para being down to 40y2 @ 42. There is no 
change in oil price, but continued shortaofe 
predicates early increases. This refers to raw materials, 
finislied pi educes are up, some of the lubricants oy a con- 
siderable ii mount. Hides are firm. 

Every effort is made to have the following prevailing 
prices (compared with last month's) accurate but none 
is guaranteed. They are obtained through trade sources 
and may not be realized on small quantities: 



Apr. 6 May 1 

Acid, Sulphuric, 6««» ton $22.00 —26.00 122.00 —125.00 

Alcohol. Ethyl, 97 p.c gal. 6.00 — 7.00 6 00 — 7.00* 

Alcohol, denatured, 190 proof, raJ. .98 — 1.02 .98 — 1.02* 
Aluminum, Ingots No. 1 99% 

pure, carload lots lb. .33 .38 

Ammonium Chloride (Sal-Am- 

monlac) white, granular lb. .16 — .IS -17 — .18* 

Babbitt Metal, best grade lb. .90 -^0 

Babbitt Metal. Commercial lb. .50 -50 

Beeewax« natural crude, yellow, lb. 

Camauba No. 1 Wax lb. M — * .88 80 — .«S* 

CausUc Potash (86-92 p. c.)..lb. .80 — .36 ^-20 — .86 

Caustic Soda, 76 p. c 100 lb. 6.10 — 6.26 7 00 — 7.50 

Pumice, Ground (domestic) lb. ,02% 02% 

Shellac, Orange, superflne lb. 1.60 — 1.66 1.60 — l.«5 

Tin, Metanic straits pig lb. .65 64 

Turpentine, spirits of crude 2.35 2.^* 

Zinc. Western Spelter lb. .10%— .11% 09 — .10 

No. 9 base Cfl«kSi op«i......lb. .14^ .14% 

•Nominal 

4 RON AND STEEL. PIG, BARS, ALLOYS, OLD METAL 

Pig, per ton— Apr. 6 ^ Apr. SOL. 

No. 2 X. PhiladelphiaS 147.06 I4t.05 

Ko. 2, VaHey fumacet 43.00 43.00 

Baste, delivered, eastern Pa 44.80 44.80 

Bask!. Vjdlesr lumace 42.00 43.00 

Bessemer, Pittsburgh 43 40 43.90 

Malleable, Valley 43.00 43.00 

Bars — 

Merchant iron, base nrlce .... 

Keflned iron base price 4.75c 6.00c 

Soft Steel— 

% to 1% in., round and square.. 3.62 — 4.76o 3.62 — 6.0Oe 

1 to 6 In. X % to 1 in 3.62— 4.76c 8.62--6.tK>c 

1 to 6 in. X U and 5/16 3.62— 4.86c 8.62—6.^ 

Bods— % and 11/16 3.67— 4.56c 8.67— 4.80e 

f ands— 1% to 6x3/16 to No. 8.. 4.22— 5.76c 4.22— «.25c 
^rromanganese, 76% to 80% de- 
livered producers' price 1200.00 — 226.00 $260.00 

Spiegel. 18% to 22% furnace, spot 66.00— 70.00 62.00 t7 OO 

Ferrosilicon, 50%. spot, delivered 86.00 — 90.00 86.00— OO 
Ferrotungsten, standard, per lb. 

contained, furnace .90 — 1.10 90 1 10 

Old Metal ' 

Heavy steel scrap, Pittsburgh... 27.00 25.00 

Heavy steel scrap, Philadelphia.. 24.50 2400 

No. 1 cast, Pittsburgh 34.00 32 00 

No. 1 cast. Philadelphia 38.00 38 00 

tSillcon. 1.7« to 2.26. fSlllcon. 2.25 to 2.75. 

Ferrosilicon prices at Ashland, Ky.. Jackson and N. Straitavllle. O 
BOLTS AND NUTS * 

Apr. 6 May 1 

Machine bolts, c.p.c. and t. nuts, ^ * 

%x4in.; Smaller and shorter.. 35 35 
Carriage bolts, HxS in.: 

Smaller and shorter, rolled threads 40 — 5 40 5 

Cut threads 30—10 30—10 

Seml-flnlshed hex. nuts: 

H in. and larger 60 — 6 60 — 5 

9/16 In. and smaller 70 — 5 70 — 5 

Tire bolts 55—10 55 — 10 

The above discounts are from November 1. 1919. 

BRASS. COPPER SHEETS, SHAPES. VIRGIN METAL, SCRAP 

Apr. 6 May 1 

Copper. Lake, ingot lb. $0.19% $ 0.19M 

Copper, Electrolytic lb. .19% 1914 

Copper, (lasting lb. .19 .19^ 

Copper sheets, hot rolled lb. .29% .29% 

Copper sheets, cold rolled lb. .31% .31% 

High brass wire and sheets. .. .lb. .25% .25% 

High brass rods lb. .23% .23% 

Lfow brass wire and sheets. .. .lb. .27% .27% 

I^w brass rods lb. .28 ,28 

Seamless bronze tubing lb. .32 

Seamless brass tubing lb. .33 .30% 

OUl Metal- 
Copper light and bottoms .14% .16% 

Brass, heavy -10% .14 

Brass, light .08 .10 

Heavy machine composition .16 .18% 

Xo. 1 yellow brass turnings .09% -11% 

No. 1 red brass or comp. turnings .12% .16 

CRUDE RUBBER 

Apr. 7 May 1 

Para. Upriver fine lb. $0.42 $ 0.40% — .42 

Upriver coarse lb. .32 .30% — .32 

Upriver caucho ball lb. .32 .32%— .33 

Plantation, first latex crepe... lb. .46 .44 — .45 

Ribbed smoked sheets lb. .45% .44% 

Brown crepe, thin, clean lb. .46 .42 

PETROLEUM PRODUCTS 

Apr. 7 Mav 4 

Oil— Pennsylvania Crude $6.10 $ 6.10 

Kansas and Oklahoma Crude.. 3.50 3.50 

Ga.soline.Motor.garages.steel bbls.. .28% .28% 

Consumers, steel bbls .30% .30% 

Lubricating Oil, black, 29 gravity .25— .35 .28 — .35 

Cyl. light filtered 72— .80 .90^ .95 

Dark filtered 70 — .75 .80 .82 

Digitized by Google 



May, 1920 



THE AUTOMOTIVE MANUFACTURER 



35 



I 



iuiMI 



lllllllllll!lli!lllllilllllllllllllllllll!llll!IIIIIIIi;iiillllli:il!lilllll!IIIIIIUI!illillll^ 



lillllllllllllllllllull 



Men of the Automotive Industry 



I 



Who They Are 

IIIIIIillillfllUlllllllllillillllllillilililllllllllilUlilillUIUlililH 



What They Arc 

iDUIUIlllll!lli]!!lllllllillllliili;!ailiilillllllliillIiUiillilI!ll^^ 



What They Are Doing 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 



J 



A. C. Bergmann took up on May first his duties as i^eneral sales 
manager of the Sterling Motor Truck Co. of New York, with head- 
quarters at One Hundred and Thirty -second street and Twelfth 
avenue. New York city. For the past five years, Bergmann has 
been New York branch manager for the Standard Parts Co., be- 
ginning with service work and for the past three years In charg^e 
of the entire Elastem territory on spring and axle sales. Previous 
to ttiat he held executive positions with the Mercer, Fiat and 
Simplex companies. He is chairman of the Metropolitan Section, 
S. A. E. 

James G. Storting, for ofver eighteen years chief engineer of the 
F. B. Steams Co.. Cleveland, Ohio, has left the Steams Company 
and has fomied a syndicate among some of the strong financial 
Institutions of that cdty. headed by F. H. Wlthington, of the 
Sparks- Wlthlngton Co., who Is manager of the syndicate* Sterling 
will head a new company, backed by the temporary syndicate, 
which win produce |k six-cylinder Knlght-englned car of a .high 
grade, 

R. R. Zlmmer has joined du Pont Motors, Inc., Wtlmitigton. £>el«t 
in the capacity of chief engineer, and will be in cbarge of the new 
du Pont automobiie, wt^ch is now expected to be on the market* 
about 'June 1. Zlmnier has been designing engineer . of the 
Simplex Automobile Co. and the Wright- Martin Aeronautical 
Motors Co. Back in 1904; he was associated with the Crane Motor 
Car Co. as designer. 

A. G. Phelps has assumed the duties of chief engineer of tlie- 
Blkhart Carriage & Motor Car Co., £lkhart, Ind. Phelps has fe^: 
eight years been connected with the Dayton Engineering Labora- 
tories Co.. with which organization he has had experience with 
the production, inspeetlon, sales and engineering divisions. For 
the past two years, he has i^ld the position of sales manager 
of that company. - » 

Edgar Apperson has been elected president of the Apperson 
Brothers Automobile Co., Kokomo, Ind., succeeding to the post 
so long filled by his brother, the late Elmer Apperson. Mrs. Elmer 
Apperson was ejected at the same time to the directorate, filling 
her husband's place on the board. A. O. Dawson, formerly cashier 
of the company, has been elected to the secretary-treasurership. 

Walter H. Schimpf, who resigned as eastern district manager 
for the traffic department of Paige Motor Car Co., is president of 
the Larchmont Motors Corp. Schimpf has been In the industry 
since 1899. when he was with the Mobile Co. of America, Tarry- 
town. N. Y.. and has been associated with WAiite Steamer, Winton, 
Stanley, Cadillac, Oldsmobile and Stoddard- Dayton. 

John F. Alvord, president and director of Hendee Mfg. Co., 
Springfield, Mass., has resigned, and Henry H. Skinner, Spring- 
field, elected to fill the vacancy. F. J. Wechsler, treasurer, has 
been made vice-president of sales, financing and auditing, and 
Lieut. Col. Lindley D. Hubbell, conrunandant, Springfield arm6ry, 
vice-president of operations and a director. 

Karl M. Wise, who has figured In Detroit engineering circles 
as a consulting engineer has been made consulting metallurgist of 
the Russell Motor Axle Co. Wise has devoted his time in recent 
years to work of a purely engineering nature, through affiliation 
with the Detroit Engineering Laboratories and later with the 
American Engineering Associates. 

Fred G. Klmmel, vice-president in charge of engineering, and 
E. F. Davison, treasurer of the Rochester Motors Corp., Rocnester, 
N. Y.. resigned from their respective offices on April 1. The treas- 
urership is filled by W. G. Hoffman. Jr.. who also acts in the capac- 
ity of secretary, and Gordon Grand has been made vice-president. 

Dent Parrett, since Its organization head of the Parrett Tractor 
Co., Chicago, has resigned from that post to take up his work as 
president of the Parrett Motors Corp. The new corporation pro- 
po.Kcs to enter the market with a broad line of power farming 
machinery built around a new Parrett motor cultivator. 

Christian Girl has comipleted the purchase of the Kalamaaoo 
Spring & Axle Co.. and on May 1 took over Us management as 
president and j?eneral manager. Together with a number of asso- 
ciates, including; several of his old and time-tried organization. 
Girl has acquired complete control of the business. 
..G. E. Stoltz. general engineer, Westlnghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa., has been appointed engineer In charge of 
the steel mill section of the Engineering department. W. B. Thau, 
general engineer, has been appointed engineer In charge of marine 
section of the E5nglneerlng dttpartment. 

R. E. Cole, who has been for the past four years engineer of the 
Liberty Motor Car Co.. Detroit, has resigned from that post. Cole, 
who will be recalled as at one time member of the Chalmers en- 
gineering staff, and later for his work on the design of the Saxon, 
has not made public his future plans. 

L. H. Kelm, manager of the tractor gear department of the R. 
D. Nuttall Co.. Chicago, has l>een promoted to general sales man- 
ager, in which he will have the direction of .sales in all fields 
covered bv the company. Mr. Keim will move to Pittsburgh, the 
home officer of the Nuttall company. 

W. M. Pepper Is chairman of the board and acts as treasurer of 
the Rubber Corp. of America, in addition to being president of the 
Empire organization. E. 1. Reynolds Is president, while the first 
vice-president is C. A. Rates, now president of the Sterling Com- 
pany, who is in charge of. advertising. 

H. H. Blggert has been made a vice president of the Bmerson- 
Brantingham Company. Mr. Blggert's duties will cover the general 
supervision of the production of the eight B.-B. factories, continu- 



ing along the lines he has been supervising since joining the com- 
pany last year. 

Orton C. Beacraft has joined the Keystone Motor Truck Corp. 
Oaks, Pa., In the capacity of production manager. Beacraft comes 
to the Keystone Company from the Bethlehem Motors Corp.. where 
he was general superintendent and factory manager of the Potts- 
town plant. 

E. F. Axner, for many years in charge of pig Iron sales for the 
lUlBols Steel Co.. Chicago, whose resignation was recently an- 
nounced, has been elected treasurer of the Aetna Ball Bearing 
Mfg. Co.. 213 Institute Place, Chicago. 

W. T. Walker, who for some time past has been closely identified 
with the Powerlok Co., Cleveland, Ohio, has resigned as president 
and general manager of the organization. Just what his plans 
will be have not as yet been revealed. 

H. J. Crean has been appointed assistant to Ppesldent R. A. 
Palmer of the C6lller Mootr Truck Co., Bellevue, O. Crean comes 
from Fisher- Wllkie. Ltd., of Sandwich, Ont., where he acted as 
assistant secretary- treasurer. 

Herman C. Men^e, superintendent th^ TuthlU Spring Co., ChV^ 
cago. for the past 25 years, has resigned to take a third interest 
in the Garden City Spring Work», Chicago. 

Howard Wilcox, well known racing driven, has been appointed 
research engineer of the Cole Motor Car Co., Indianapolis, Ind. 



Additional Notes of Parts Makers 

Automotive Foundry Co., La Crosse, Wis., Is erecting a brick and 
steel gray iron shop, 100 x 220 ft., which will be ready for op- 
eration about June 1. It Is Incorporated for $100,000 and will fur- 
nish castings to the La Crosse Tractor Co. and other local and 
outside Industries. A. A. Rasmussen is works manager. 

Canadian Tygard Engine Co., Ltd., Lawler Avenue, Toronto, has 
started excavation work for a two-story addition to cost $30,000. 
It will be used for the manufacture of. airplane engines, rotary 
steam engines and fuel-mixing vlbratlve carburetors and is ex- 
pected to be In operation by July. 

Dual Tractor Co., Rochester, manufacturer of tractor parts, etc., 
has increased it» capital stock from $10,000 to $100,000. 

Fafnir Bearing Co., New Britain. Conn., is erecting a six-story 
plant addition 137 x 50 to be utilized for the manufacture of the 
conxpany's new lianger box. 

Yale Piston Ring Co., 560 Wtst Thirty-sixth Street. New York, is 
planning for the early occupancy of Its new plant on Myrtle 
Avenue. Boonton, N. J., now practically completed. During the 
spring and summer it contemplates the erection of four additional 
buildings at this location. 

Hardy Radiator Motor Support Co., Little Rock, Ark., recently 
organized, is planning for the establishment of works for the 
manufacture of automobile radiators and other sheet metal pro- 
ducts. S. R. Thomas is president and J. E. England. Jr., treasurer. 

General Motors Corporatio^n recently purchased property 
valued at over $450,000 In Dayton, including that of the Dayton 
Metal Products Co., L. G. Lehman & Sons, and the S. H. Rothen- 
burg Tobacco Co., which it is now occupying. 

Rubber Corporation of America has been capitalized at $2,000,000 
to take over the sale of all products of the Empire Rubber & Tire 
Co.. Trenton. N. J.. Sterling Tire Corp., Rutherford, N. J., and 
another concern in the middle west. 

Herschell-Spillman Co., North Tonawanda, N. Y., manufacturer 
of automobile motors, has awarded a contract to Hardin & Crea, 
While Building, Buffalo, for the erection of a four-story addition, 
X 150 ft., to cost about $200,000. 

Liberty Starter Co., Detroit, has begun operations In Its third 
factory unit at Jefferson avenue and Fifteenth street. It now em- 
ploys 1000 and the daily production has reached 2000 motors and 
generators. 

Norma Co. of America, 1790 Broadway. New York, manufacturer 
of ball, roller and other bearings, with plant on Anable avenue, 
Long Island City, has increased its capital stock from $300,000 to 
$750,000. 

Sunlite Co., McKinney. Tex., manufacturer of automobile lamps, 
lenses, etc.. is having plans prepared for a new one-story plant 
to cost about $100,000 including e«iuipment. E. R. Brackett Is en- 
gineer. 

DIefendorf Qear Corporation, Syracuse. N. Y.. has been Incor- # 
porat(»d with a capital of $150,000 by W. H. and M. A. DIefendorf, 
and TV. F. Canough, to manufacture gears and other metal pro- 
ducts. 

S. K. F. Ball Bearing Co., 330 New Park Avenue. Hartford, 
Conn., has awarded a contract to the J. H. Grozier Co.. 721 Main 
street, for a one-story addition. 50 x 153 ft., to cost about $25,000. 

Mura Motors Corporation, New York, has been incorporated with 
an active capital .stork of $220,000 by G. \V. Rollo, E. F. Hills and 
I). Rol»liison. 151 Nassau street, to manufacture automobile engines. 

Motomete-- Cc. IT) W 15 ur aveiMK\ Long Island City. N. Y.. has 
acquired property. 20 x 1«m» ft., nw Sunswick avenue, near Wilbur 
avenue. 

Federal Bearing Co., Fairview street, Poughkeepsie, N. Y., will 
build a three-stor>' plant. 
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American Motors Corporation, West Front Street. Plamfield, 
N. J., manufacturer of automobiles, has organized the PlainfielU 
Body Corporation, with capital stock of $250,000. to manufacture 
automobile bodies to be used at the local plant, as well as the 
company's branch works at Greensboro, N. C. Arrangements have 
been made to occupy a portion of the plant of the parent company, 
pending the erection of a building' for this branch of the business. 
Plans for tlie proposed works are licnig prepared to provide an 
Initial space of about 40.000 sq. ft. The output will be about 7000 
bodies per year and for the present production will be restricted to 
touring car and roadster bodies. Robert Hursner is president of 
of the Plainficld Hody Corporation, and Guy Morgan, vice-president 
and general manager. Hiram F. P.rown will be hi charge of factory 
operations. 

Commercial Motor Trucks, Ltd.. the Canadian branch of the 
Commerce Motor Car Co., Ltd.. Detroit. Mich., will establish a 
branch factory in Guelph and plans have been prepared for the 
erection of a plant. Con.struction will start within 30 days and 
operations are expected to begin next October. It is the intention 
of the company to purchase locally nutiny of the parts which will 
be required for as.'^embling the motor trucks. The directors of the 
Canadian companv are: Walter E. Parker, F. M. Baker, Charles L. 
Granger, George D. Cox, all of Detroit, and J. M. Taylor. F. E. 
Pantridge and J. E. Carter, Guelpli. The plant will be constructed 
on a site of 2:") acres, opposite the Moncrief F'urnace Co.. on the 
York Road. 

Studebaker Corporation, South Bend. Ind.. manufacturer of 
automobiles, is planning for the early occupancy of several new- 
plant units now in course of erection, which include a four-story, 
rein forced-concrete structure. 192 x 528 ft., for assembling and sub- 
assembling work, comprising tool departments, machinery niain- 
tenance and repair works, storerooms and other mechanical de- 
partments. A one-story, steel frame building. 18.3 x o28 ft., will 
bT equipped as a stamping department and for enameling operations. 
Ov her buildings are a one-story machine shop. 425 x 576 ft.; forge 
shop 161 X 742 ft., and electric power plant. The total area of the 
new buildings Is 1,206.800 sq. ft. 

Wright Aeronautical Corporation of America, 40 Wall Street, New 
York, has decided to defer the erection of its proposed new plant 
at Newark, N. J., estimated to cost about $300,000. For occupancy 
about May 1, It has leased a four-story, steel and concerte build- 
ing. 75 X 300 ft., as Paterson. N. J., with adjoining site compris- 
ing about 71/i acres, and will establish its plant at this place. 
The property Is valued at $500,000 and the company has privilege 
of purchase. Employment will be given to about 500 for initial 
operations. It Is a successor to the Wright-Martin Corporation. 

Montana Tractor Co., Tlnley Park, III., has contracted with the 
Chamber of Commerce of Oconto. Wis., for the establishment of a 
new assembling plant to handle the Northwestern and Canadian 
business. Ground was broken April 15 for a one-story brick and 
steel building, 150 x 200 ft., at the junction of the Chicago and 
Northwestern and the Chicago, Milwaukee & St. Paul tracks. The 
investment will be $150,000. C. H. Halght, vice-president Is in 
charge of operations. 

Vreeiand Motor Co., 407-9 Elizabeth Avenue, Newark, manufac- 
turer of motor trucks, has completed plans and is takin^r bids for 
the erection of its proposed new plant on Colt Street, Irvlngton. 
The initial works will comprise a number of one and two-story 
buildings. 280 x 600 ft.. 200 x 250 ft., and 50 x 180 ft., consisting 
of machine shop, general metal-working department, assembling 
works, etc. E. E .Vreeiand is president; John T. Simpson, Essex 
Building, is architect. The plant Is estimated to cost about $350,000. 

General Motors Corporation, 29 West Forty-second Street, New 
York, with headquarters at Detroit, has acquired the plant of the 
Doylestown Agricultural Co.. Main and Franklin streets, Doyles- 
town. Pa., manufacturer of agricultural implements and machinery, 
which It will operate for similar production, including tractors, 
primarily for export. Options on adjoining property have been 
secured and plans for the erection of an addition for the manu- 
facture of automobiles and farm machinery are contemplated. 

Simms Motor Co., Atlanta, Ga., has been Incorporated with a 
capital stock of $2,500,000. A site of seven acres has been ax?qulred 
and a plant with a dally capacity of 100 cars will be built. The 
officers are: President Thomas H, Marr. formerly general manager 
Edward Valve Co.. Chicago; vice-president, Jackson H. Sinrmis, 
formerly of the American Locomotive Co.; vice-president and chief 
engineer. E. W. Van Duzen, formerly with the Pullman. Columbia, 
Mitchell- Lewis, Reo and other motor car manufacurers. 

Moreland Motor Truck Co., Los Angeles, Is planning for the 
• early occupancy of Its new plant at Burbank, Cal.. which has been 
In course of construction for some months. The present works will 
be removed to the new location and a large quantity of additional 
machinery installed. The new site totals about 27 acres and the 
initial plant will provide a manufacturing space of about 136,000 
sq. ft. The entire project is estimated to cost about $2,000,000. 

Plans are now complete for the additions to the Pontlac plant 
of the truck division of the General Motors Corporation, which will 
double the capacity of the plant and bring the annual schedule up 
to 20,000. Additional factory units will be erected with a total 
floor space of 160,000 sq. ft. A machine shop, railroad sidings, 
shipping docks, and test houses are among the new facilities to 
be provided. 

Larchmont Motors Corp., a Delaware corporation, has been or- 
ganized to build cars from the design of Joseph Anglada, probably 
in the vicinity of Newark, N. J. Two types of cars will be manu- 



factured, a six-cylinder model to sell for about $1,850, an da four- 
t yiinder for export. Assembling on a limited scale will get under 
way by July 1, and a production of 12,000 for 1921 is planned. 
Latei. trucks will be built in % and Ms ton sizes. Walter H. Shimpf. 
Newark; George O. Starr and Arthur W. Baldwin, East Orange,. 
N. J., are the incorporators. 

Harley- Davidson Motor Co., Milwaukee, will erect a new trans- 
foimer building, 30 x 55 ft., costing about $35,000 with equipnienU 
.\ six-stnry extension is nearing completion and new equipment 
is Ijcing purchased. When the addition is ready for occupancy, the 
IMt'scnt N»). 5 factory at Clinton and Oregon streets will be moved 
t!) the main works at Thirty-eighth and Chestnut streets. The 
Clintiin Street shop, which is owned by tiie Alonzo Pawling estate, 
is being offered for sale or rent. 

Huckabee Tractor Company of Texarkan will move Its plant 
aiul head offices to Jonesboro, Ark., It was announced recently by 
'P. .r. I*arker. secretary of the Jonesboro Chamber of Commerce. 
The tractor company is capitalized at $35,000 and expects to be 
ready to deliver tractors to purchaser in ninety days. The plant 
will be located on a plot of 25 acres near Jonesboro. 

Garford Motor Truck Co., 427 W<^st Forty-second street, New 
York, has completed plans and will soon call for bids for a new 
eight-story, rein forced-concrete building. IIS x 200 ft., at Bridg^e 
Plaza and South James street. Long l.sland City, to cost about 
$l.(K)o.Ooo. with e<iuipment. McAvoy. Smith & McAvoy. Bridge 
Plaza. Long Island Cly, are the architects. 

Superior Tractor Co., Cleveland, has purchased a 20-acre site at 
St. Clair, Avenue and East I'Outh Street on which it will erect a 
plant shortly for the manufacture of a four-wheel drive tractor. 
Among those interested are W. D. Sayle of the Cleveland Punch 
& Shear Co.. E. A. Noll of the National Tool Co., and J. C. Lincoln, 
Lincoln Electric Co. 

Haynes Automobile Co., Kokomo, Ind.. at the annual meeting 
declared a stock dividend of 60 per cent and it was voted to build 
a malleable Iron foundry to cost $2.50.000 and have an output of 2Q 
tons of metal a day. It will aKso build a plant to manufacture the 
Little Six Haynes automobile and a factory in which to manu- 
facture the bodies. 

Commerce Motor Car Co., Detroit, will erect a branch factory in 
Guelph. Ont.. work on which will start immediately. It will have 
an Initial capacity of 6000 trucks a year. Officers of the Canadian 
company are W. R. Parker, president; E. M. Baker, vice-president; 
H. Westeby. secretary and treasurer, and Charles L. Granger, pro- 
duction manager. 

H. H. Franklin Mfg. Co., 302 South Geddes Street. Syracuse. N. 
v.. manufacturer of automobiles, has awarded a contract to Reld- 
path & Son, Builders' Exchange. Buffalo, for a seven-story ad- 
dition. 200 X 320 ft., to cost about $900,000. Including equipment. 
The company has arranged for a preferred stock Issue totaling 
$1,000,000. 

Thomart Motor Co. has been organized by Akron, Ohio, men and 
will establish a plant for the manufacture of motor trucks. It has 
acquire the works formerly occupied by the Seneca Chain Co., in 
Kent, Ohio. W. G. Thompson is president and B. S. Schriber, sec- 
retary and treasurer. The capital stock will be $5,000,000. 

Stewart Motor Corporation, 93 Dewey Avenue. Buffalo, manu- 
facturer of automobile motors, has Increased its capital stock from 
$1,000,000 to $2,500,000. It is planning for increased production to 
practically double the output the past year, which totaled close 
to $6,000,000 in valuation. T. R. Llppard Is president. 

Southern Automobile Manufacturing Co., Memphis, Tenn., has 
broken ground for the first of its factory bulldtn^. This is to be 
the main building, 350 x 100, two stories high. The first models 
of the new cars, which are being assembled I nlocal shops, are ex- 
pected to be completed by June 10. 

Fulton Motors Corporation, 34 Pine Street, New York, recently 
organized to take over the property and assets of the Fulton Motor 
Truck Co., with plant at f\irmingdale. L. I., has been Incorporated 
in Delaware with capital stock of $36,150,000. Garvin Denby is 
president and general manager. 

Pan Motor Co., St. Cloud, Minn., with Its former president, S. C. 
Pandolf, barred from taking part therein, has been conditionally 
licensed to sell not to* exceed 30,000 shares or $2,000,000 of Its pre- 
ferred stock. The proceeds are to be used as manufacturing and 
working capital. 

Schwartz Motor Truck Corporation> 522 Chestnut street, Readlnsr, 
Pa., manufacturer of automobile trucks, has acquired about five 
acres at Oakbrook, a suburb of the city, as a site for a new plant. 
Plans are being prepared for a one and two-story works, to cost 
$250,000. 

Day- Elder Motors Corporation, 20 Colt Street, Irvington, N. J., 
has awarded contract to the New Jersey Concrete Construction Co., 
;Ui5 Park Avenue. Newark, for a four-story addition to its motor 
truck plant, 75 x 262 ft., at Clinton avenue and Twenty-third street. 

Chevrolet Motor Co., of California will establish Pacific North- 
west headquarters in Portland, Ore. This branch will employ 
about 150 persons, and will handle all the company's northwest 
hnsiness, said to amount to $15,000,000 to $20,000,000 a year. 

Preferred Motor Co., will locate at Louisville, Ky., where a lar^e 
plant will be built. The company will manufacture cars and trucks 
and expects to turn out 3,000 cars the first year, and 10,000 a year 
within three years. The cars are priced from $1,200 to $1,400. 

British & Amercan Motors. Ltd., Toronton, has been incorporated 
with a capital stock of $300,000 by George E. McCann, 49 Wellingrton 



Digitized by 



May, 1920 



Street K&st; FYancls A. Hammons, James O. Buckley and others 
to manufacture automobiles, motors, engines, tools, etc. 

Leonard Tractor Co., Gary, Ind., manufacturer of motor tractors, 
will soon call for bids for the erection of a one-story plant, 100 x 
250 ft., on Griffith street, to cost about $100,000 including equip- 
ment. William Leonard, 624 Broadway, Is president. 

Kelsey Motor Co., 810 Broad Street, Newark, has been incorpo- 
rated with a capital stock of $2,000,000 by Ernest B. Slade and Ekl- 
ward J. Churchill, Newark; and C. W. Kelsey, Short Hills, N. J., 
to manufacture light automobiles. 

Oneida Motor Truck Co., of Green Bay, Wis., a Wisconsin cor- 
poration with $600,000 capital, will reincorporate in Delaware with 
an authorized capitalization of $7,500,000. consisting of 50,000 shares 
of preferred at $100' per share. 

Red Diamond Motors Co., Atlanta National Bank Building, At- 
lanta, Ga., has been organized and is contemplating the establish- 
ment of an assembling plant. Prices are wanted on machinery. 
W. H. Seabrook is president. 

Emerson -Brantingham Co., Rockford, 111., manufacturer of agri- 
cultural im^jlements, is having plans prepared for a one-story ad- 
dition, 80 X 250 ft., to its foundry, estimated to cost with equip- 
ment about $175,000. 

Ace Motor Corporation, Erie and Sepivah streets. Pliiladelphia, 
whifii is making a four-cylinder motorcycle, has made rhange.s in 
its executive staff as well as plans for extensions of operations. 

international Harvester Co., 606 South Micliigan Avenue, Chicago, 
has let contrac t for the construction of a one-story tractor as- 
sembling plant at 2600 Wifest Thirty-first street, to cost $237,000. 

Willys-Overland Co., Toledo. O.. will issue $20,000,000 of the 
recently authorized $25,000,000 common stock of $25 par value. 
The funds are to be used as working capital at the Toledo plant. 

Gearless Tractor Co., Atlantic City, N. J., has been incorporated 
at $3,000,000 by Chester L. Maxwell, Frank McCaulley and Theodore 
Tiiompson, to manufacture motor-driven tractors, parts, etc. 

Stockton Tractor Co. has bet-n incorporated at San i'raiuisco. 
Cal.. with a capital of $600.(io I. No infoimalion is availahK- as lo 
tiie type of machine to be piotlui cd. 

Saurer Motor Co., Plainfield, N. J., manufacturer of motor 
trucks, has filed notice of change of name to the International 
Plainfield Motor Co. 

International Motor Truck Co., West Front Street. Plainfield, 
N. J., has arranged for an increase in its capital stoik, to aggregate 
about $7,000,000. 

Sheiburne Motor Co., Oklahoma City, Okla., will equip a $150,- 
000 plant for the manufacture of motors. 

Mutual Truck Co., Sullivan, Ind.. has increased its capital from 
$500,000 to $5,000,000. 
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Klaxon Co., 194 Wright Street. Newark, N. J., manufacturer of 
automobile horns, has abandoned plans temporarily for the con- 
struction of a new plant estimated to cost about $1,000,000, owing 
to present building costs. To allow for necessary increased pro- 
duction before the new plant is erected, the company has arranged 
to occupy two of the main buildings at the works of the General 
Motors Corporation, Grove Street, Bloomfleld, N. J., formerly the 
plant of the International Arms & Fuze Co. The structure will 
provide about 260,000 sq. ft. of manufacturing space and consider- 
able equipment from the Wright Street works will be removed to 
this location. The present plant ultimately will be closed. Dun- 
can A. McConnell is president. 

Universal Motor Co., Oshkosh, Wis., manufacturer of gas engines 
and self-contained electro-generating units for farms and other 
isolated installations has purchased a site, 300 ft. sq., af Fifteenth 
and South Main streets, for a new machine shop to supplant the 
present plant on Ceape street. The floor space will be increased 
from 12,000 to 90,000 sq ft. by the erection of new buildings. The 
Universal Foundry Co.. which is related to the Universal Motor 
Co., is building an addition providing for a second cupola and more 
molding floor space. 

Grohman Motor Mfg. Co., Ekist Greenville, Pa., incorporated early 
in the year to manufacture four-cylinder motors for auto trucks 
and tractors, is planning to start operations soon in its first build- 
ing. The company has taken over the property formerly occupied 
by John S. Derr & Son. The initial plant will have a capacity of 
about six motors a day, and it is proposed to build an extension 
In the near future. The company will have castings made at the 
Reading Steel Casting Co., Reading, and the Freed Heater Co., 
CollegevlUe. Pa. 

Hayes Wheel Co. is making additions to Its hub plant, located 
at Albion, Mich., which will increase its capacity from 15,000 to 
25,000 hubs per day. To show the grrowth of the Hayes Wheel 
Company in the past eleven years the following figures are cited 
as to the number of wheels turned out. 1909, 81,416; 1910, 145,660; 
1911, 299,.576: 1912, 322,.599; 1913. 333.523; 1914, 844,608: 1915. 1.723,- 
490; 1916. 2.732.264; 1917. 3,571.640; 1918 (war period). 2,005,215; 
1919. 4,229,098. 

Medina Machine Co., Medina, Ohio, has been reorganized as the 
Medina Mfg Co., and the capital stock increased from $75,000 to 
$1,000,000. The company plans extensions which will more than 
double Its present capacity and in addition to Its other products 
will manufacture spot lights for automobiles. W. E. Grieslnger is 
president; R. D. Fildes, general manager, and J. E. Thatcher, sec- 
retary. The officers are the same as under the old organization. 

Wohlrab Gear Co., Racine ,Wis.. manufacturer of gears and 
pinions, has purchased the plant of the Schartow Mfg. Co., 1226 
Frederick Street. Racine, which is moving its hardware specialty 
works to South Milwaukee, Wis. The Wohlrab company will make 
alterations and intends to add considerable tool and other equip- 
ment to effect an increase of about 200 per cent in its production 
of automotive specialties and parts. 

81mm8 Magneto Co., North Arlington Avenue, East Orange, ^J". 
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J., manufacturer of magnetos and ignition systems, has awarded 
a contract to the American Concrete- Steel Co., 27 Clinton Street, 
Newark, for a two-story addition, comprising two additional 
stories, to its present plant, 177 x 231 ft., with extension. L.-shaped 
67 X 153 ft., to cost about $385,000, including equipment. 

Moto- Meter Company, Inc., together with Harrison H. Boyce, 
have filed suit in the United States District Court, Northern Dis- 
trict of Ohio, against the F. B. Steams Company, claiming the 
latter infringes the Moto-Meter Patent No. 1,275,654 which was 
granted to Boyce and filed in the patent office during 1912, through 
continued used of a device called the "motor eye." 

Splcer Mfg. Co., South Plainfield, N. J., manufacturer of auto- 
mobile parts, has acquired control of the Salisbury Wheel & Axle 
Co., Jamestown, N. Y. A short time ago the Spicer company ac- 
quired the Sheldon Xxle & Spring Co,. Wllkes-Barre, Pa., and 
the Parish Mfg. Co., Reading Pa., with branch at Detroit, manu- 
facturing a similar line of products. 



Body Builders 



Ohio Body & Blower Co., Cleveland, Ohio, has completed a new 
five-story plant, .\nother five-story unit containing 90,000 feet of 
floor space, which will be ready for occupancy ])y June or Julv. 
is now in the process of construction. This plant will be used 
for the manufacture of clo.secl automobile bodies. The unit re- 
cently completed, into which the company has just moved, will 
enaljle an increased production of open bodies to fiftv or sixty a 
day. while this number will be increased by eight to ten a day 
when the closed body shop gets into operation this summer. 

Locke & Co., body builders of New York, In behalf of themselves 
and 20 other members of the Automobile Rody Manufacturers and 
Allied Trades of N. Y., applied to the courts for an injunction to 
restrain the ofilcers of the United Automobile. Aircraft and Vehicle 
Workers Union of America from interfering with the business 
of their employers and non-union workers hy picketing in con- 
nection with their strike for higher wages and shorter hours, but 
the application was denied by the court which held that nothing 
Illegal had been proven. 

McCord Mfg. Co., Chicago and Detroit, which recently acquired 
the Racine Mfg. Co., Racine, Wis., manufacturer of high grade au- 
tomobile bodies, will erect a four-story brick and mill addition, 
80 X 120 ft., costing about $150,000, for sheet metal working, forg- 
nig, etc. The architect is Edmund B. Funston, Racine. C. F. 
Branch is manager of the Racine works. 

Stratford Body Co., Stratford. Conn., specializing in the manu- 
facture of motor bus bodies, is planning for the erection of an ad- 
dition to double approximately the present output, construction to 
start within the next few month.s. Plans are being prepared for 
the installation of equipment at its power plant to change from 
steam to electric operation. 

Bain Wagon Co., Kenosha, Wis., has increased its authorized 
capital stock from $400,000 to $1,200,000, the new issue being ab- 
sorbed by present stockholders. It is reported that the company 
is preparing to enter the motor truck and trailer industry, but con- 
firmation Is lacking. George A. Yule is president. 

Yellow Cab Co. and the Walden W. Shaw Livery Co. have leased 
a one-story manufacturing plant, 415 x 500 ft.. Dickens Avenue and 
Menard Street. Chicago, for the manufacture of automobile cab 
and truck bodies. The plant will produce eight cabs and six to 
ten trucks a day. 

Mulllns Body Corp., Salem, Ohio, earnings for the first quarter 
of this year amounted to $283,000. Earnings for the month of 
March were $132,000 at the rate of $15 a share before taxes, but 
after preferred dividends, upon the common stock. 

Detroit Weatherproof Body Co., Pontiac, Mich., manufacturer of 
automobile bodies, has awarder a contract to Grotton Brothers, 
LAnsing Mich., for the erection of a three -story and basement 
plant, 70 X 150 ft., at Corunna, Mich. 

Maxwell Motor Co., Dayton, will operate its Leo Street works 
for the manufacture of automobile bodies. It has been used for 
making axles and motors. The Third Street factory will make 
closed bodies exclusively. 

American Auto Top Co., Delphi, Ind.. has been incorporated with 
$200,000 capital stock to manufacture automobile tops, and acces- 
sories. The directors are James A. Shirk, James C. Smock and 
Leander D. Boyd. 



W A H T 




Wanted: — West Tire Setter No. 3, in good condition. 
A. E. Stevens & Co., Portland, Me. 

For Sale: — Wheelwright and auto repair business, es- 
tablished over 25 years. Very conveniently located. 
Obliged to sell because of death of former owner. For 
particulars, address G. H. Blume, Railroad Ave., New 
Rochelle, N. Y. 

PATENTS 

Patents — H. W. T. Jenner, patent attorney and mechani- 
cal expert, 622 F St., Washington, D. C. Established 1883. 
I make an examination and report if a patent can be had 
rnd exactly what it will cost. Send for circular. 



THE AUTOMOTIVE MANUFACTURER 



Digitized by 



38 



THE AUTOMOTIVE MANUFACTURER 



May, 1930 



Iiuki^t To Advertisers 



American Motors Corporation 4 and 5 

Bogert, John L ..• 39 

Chatillon, John, & Sons 41 

Cowles, C, & Co 39 

Eccles, Richard, Co 38 

Electrical Testing Laboratories 39 

Fahrig Metal Co 39 

G. & O. Mtg. Co Front cover 

Hassall^ John, Inc. . 39 

Johnston, R. F., Paint Co 39 

Laidlaw Co., The 40 

Leeds & Northrap Co., The 6 

N. Y. Blue Print Co 40 

O'Bannon Corporation 40 

Porter, H. K 41 

Rayb«stos Co 2 

Ringler,. F. A. Co 38 

Rockwell Co., W. S. Furnaces 41 

Shore Instrument & Mfg Co 41 

Standard Textile Products Co 3 

Staybestod Mfg. Co 43 

Vincent, George 40 

Westinghouse Elec. & Mfg. Co 42 

Whitaker, N. T 39 

Wilcox Mfg. Co., D 39 

Wing, Chas., Co 39 

2apon Leather Cloth Co ..Back cover 

STATEMENT OF THE OWNERSHIP, MA NAG EM E^^^ 
teQUIRED BY THE ACT OF CONGRESS OF AUGUST 24. 1912. 

of AUTOMOTIVE MANUFACTURER, published monthly at New 
York, N. Y., for April 1, 1920. 
State of New Yorkv 

County of New York. ss. * 

Before me. a Notary Public In and for the state and county 
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We have upwards of 30Q patterns of natural and 
cfaankal grams for embossing and graining real and 
Bcial leather and are in a position, by our large Engraving 
and Electrotyping Plants to make any grain or design you 
may be in need of. 
For further particulars please apply to 

Yours very truly, 

F. A. RINGLER CO., 
New York City. 
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Automobile, Carriage, 
Wagon and Special 

FORCINGS 

of Guaranteed Quality 

When you are in the market, send us your 
blue-prints for quotations. 

Ask for catalog showing part of our large 
line of Automobile and Special Forgings, 

also catalog listing our full line of Carriage 
aiul Wagon Hardware. 
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Asbestos 
Brake Lining 



TKe Result is 5-M-C 

First, the finest asbestos — closely woven, with friction wire inter- 
vjoven. 

Then, impregnation with the Special S-M-C Compound, which as- 
sures quiet, dependable brake action. This treatment gives it long- 
er life, throughout w^hich its original high coefficient of friction 
remains. 

Lastly, the S-M-C triangular trade-mark, shown above — which is 
notification to the eye and mind of the car owner that he is get- 
ting the finest of brake linings, made just this way. Tt pictures to 
him-Safety Made Certain. His confidence in that mark creates con- 
lidence in the seller of the lining that bears it. 

STAYBESTOS MFG. GO # PHILADELPHIA, PA. 

The Modern Factory, exclusively devoted to the 
manufacture of brake and transmission linings 
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LOCOMOBILE 

They who travel by Locomobile are little 
acquainted with clutches and clutch facings 
Nevertheless, '*The Aristocrat of American 
Motor Cars^' owes much of its motoring lux- 
ury to Raybestos Molded Clutch Facings. 

. The Raybestos Company 

Factories 

Bridgeport, Conn. Peterborough, Canada 
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Mentcd — Guaranteed ® 
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Many New Ideas in IngersoU-Rand P-R Oil Engine 

New Type of Engine Shows Many Novel Features, and Produces High Unit Power Output 
and Low Fuel Consumption, as Well as Remarkably Slow Speed 



WHAT may be termed a new type of engine has been 
produced by the Ingersoll-Rand Co., New York, in 
the P-R line. These must be considered as a new type 
because they are heavy oil engines, yet are not of the 
Diesel type on the one hand, nor of the semi-Diesel or 
hot bulb type on the other, into which two classes the 
majority of oil engines are classed. The P-R differs in that 
it is of the low compression self-igniting form, thai is, it 
is self-igniting just the same as the Diesel, the heat of 
compression being used to ignite the fuel, but a low com- 
pression is used similar to the usual hot bulb form. It is 
not of this type however, and no hot plate or other form 
of hot spot is utilized. The shape of the combustion 
chamber the arrangement of the spray nozzles and the 
early injection of fuel combine to produce this unusual 
result. 

It is unusual to the further extent that the solid sys- 
tem of fuel injection is used, that is the oil is pumped 



into the cylinders without the use of an air spray. Genera- 
ally speaking, this method is not considered efficient, but 
if the operating and test data obtained from engines of 
this new make are any criterion, the Ingersoll-Rand engi- 
neers have something entirely new, different, and most 
desirable. 

The engine, shown in outline in Fig. 1 which goes with 
the table, and in full view in Figs. 2 and 3, is made in a 
fair range ot the smaller sizes, shortly to be increased by 
some larger units. It is made for stationary work and 
marine service. In stationary form, it can be adapted to 
any power plant or manufacturing service, especially for 
the operation of electric generators in parallel. 

Foi- marine use, there are three sizes, as the table shows. 
As this description will cover mainly the marine forms, 
these may be summarized. They are the 11 x 15 rated 
at 220 h. p. at 300 r. p. m., the 13 x 19 rated at 300 h. p. 
at 250 r. p. m., and the 17 x 24 rated at 500 at 165. All 




-B- 



Fig. 1. Diagram of P-R marine oil engine showing (with table) principal dimentiont 
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have six vertical cylinders in line, with a single six-throw 
crankshaft in the smaller forms and two three-throw units 
bolted together to form a single shaft in the largest sizes 

As a marine engine, the P-R is directly reversible and 
the change from full speed ahead to full spead astern can 
be made in seven seconds. This is accomplished by in- 
terchanging the functions of the two sets of valves, so that 
the inlets act as exhausts and the exhausts as inlets. The 
air starting cam simply admits the starting air to the cyl- 
inder whose crank is in the proper position for turning in 
the direction desired. Very little air is used, and a pres- 
sure of 175 lbs. is sufficient for the starting or reversing 
^ The engines are of the slow speed type, as will have 



the manufacturer at the rating speed, and also at three- 
quarters of this speed or 225 r. p. m. At half load and 
even slower speed, the difference is but a few hundredths 
of a pound more. The fuel used in the test mentioned 
above was locally obtained fuel oil of 863^ specific gravity 
at 65 deg. F. The engine has developed 318 b. h. p. at the 
rating speed subsequently, and the rating increased as a re- 
sult to the 220 figure given. 

In another respect the engine is out of the ordinary, 
that is it has remarkable accesibility. Stay rods carry 
the weight of the cylinders, heads and other parts to the 
bed plate, so that large working doors can be provided. 
On the camshaft side, the entire side of the shaft housing 




Fig. 2. Right side view of P-R oil engine showing flywheel, Klngs'sury thrust bearing, exhaust manifold and other details 



been noted in the rating speeds, just given. However, they 
can be run somewhat faster, and very much slower. In 
fact, they have a remarkable speed range. The 220 h. p. 
unit can be throttled down to 85 r. p. m. all cylinders 
firing, and in a test of one of this size for the British Gui- 
ana Government, ran for two hours at this very low speed. 
In the same test, with only three cylinders firing the speed 
was reduced to 60 revolutions. In this particular test the 
engine developed 200 h. p. on 88 lbs. of fuel per hour, 
or at the ate of .44 lbs. per b. h. p.-hr., this being at 300 
r. p. m. Subsequently, it was run for three hours with a 
different injection setting, 32 deg. before top dead center 
instead of 33, and the consumption reduced to .43 lbs. per 
b. h. p.-hr. The higher figure (.44 lbs.) is guaranteed by 



is removable in one piece. Fig. 5 illustrates this clearly 
showing as it does that side of the engine with the plate 
off. These features permit of making quick repairs, an 
important factor in keeping down operating costs. 
The Cycle and Its Advantages 

There are three points of advantage in the low compres- 
sion cycle which should be noted. 

1 — The mean effective pressure which is proportional to 
the net work developed in the engine cylinder for the 
same brake horse power of engine need be only 85 per 
cent, of that of the high compression cycle. This is due 
to the higher mechanical efficiency. There is no air com- 
pressor to be driven with the P-R oil engine and the fric- 
tion losses are lower. 
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2 — The mean pressure of compression, which is pro- 
portional to the work done in the engine cylinder during 
the compression stroke, is approximately half that of the 
the high compression cycle. While it is true that this 
work is not lost, being returned to the piston during the 
expansion stroke, nevertheless the performing of this ex- 
tra work of compression by the piston and the return to 
the piston of an equal amount of excess work during the 
expansion stroke, represents more wear on piston, cyl- 
inder and bearings. 

For the same brake horse power the low compression 
cycle subjects the engine to approximately thirty per 
cent, less wear. With parts of equal dimensions they will 



wear considerably longer — they will require less attention. 

3 — The maximum pressure and temperature in the cyl- 
inder are considerably lower, so that all of the parts that 
are designed for strength, stiffness or temperature stresses 
may be constructed much more conservatively. 

The intake valve is opened mechanically and the piston 
moves downward on the suction stroke, drawing in a 
full charge of pure air. 

The intake valve is closed by the valve spring and the 
piston returns, compressing the air from the cylinder 
into the combustion chamber to a pressure of approxi- 
mately 200 pounds per square inch. Injection of the fue^ 
starts near the end of the stroke and is completed before 
the piston has reached the end of its travel. The system 



of fuel injection is such that ignition is automatic and 
perfect combustion occurs. 

W^orking stroke combustion at constant volume occurs 
almost exactly at dead center, and the pressure rises from 
200 to approximately 400 pounds and the piston moves 
downward on the working stroke. 

Near the end of the working stroke, the exhaust valve 
is opened mechanically, the pressure drops, and the piston 
returns, expelling the burnt charge. 

The P-R engine is free from hot caps, uncooled apron 
castings, hot surfaces or igniting points except that an 
electric igniter is used only for the first few ignitions when 
starting the engine from a cold condition. The absence of 



hot caps or hot surfaces of any kind in the engine is of 
great advantage in eliminating over-heating troubles at 
high loads' and under-cooling troubles at light loads. The 
absense of highly heated parts permits a full charge of 
air to be drawn in instead of being heated, expanded and 
reduced in quantity. This is one of the reasons for the 
high power attained by this type of engine for a given 
piston displacement. The cracking and burning out of the 
hot caps is elminated. The operator is enabled to attend 
to the engine properly when it is cooled at all points. 
The absence of starting torches reduces the fire hazard 
and permits of a clean engine room. 

The statement is often made that since the fuel cost of 
of an oil engine is so low. a gain in economy is a small 




Fig. 3. Left or port side, showing attached air compressor, bilge pump, circulating pump, valve gear and other details 
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factor, that dependability is of prime importance. Many 
fail to realize that dependability is intimately related to 
high economy. Every heat unit in the fuel that is not 
transformed into useful work must be carried away 
through the walls of the combustion chamber or through 
the cylinder walls to the jacket water or must be carried 



S/ot governs position of cam 




Fig. 4. 



Diagram Indicating air starting mechanism. Its operation 
and detail of distributor cam 



cylinder walls, paid for in additional cooling water to dis- 
sipate the waste heat, and paid for in engine upkeep. High 
fuel economy means low fuel cost, low lubrication cost 
of cooling water, low cost of repairs, long life of engine. 
Starting Method and Details 

A great advantage of the Ingersoll-Rand eng"ne is the 
case with which it can be operated. The method by which 
starting, stopping or reversing is effectied is of such in- 
terest that it is explained here in some detail. 

The valve timing and action of the fuel pump are de- 
starting, stopping or reversing is effected is of such in- 
the dead center, so that no matter which direction the en- 
gine rotates the valve timing will be identical with the 
exception that the exhaust valve will become the intake 
valve and the intake valve will become the exhaust valve. 
It will be noted that a water-cooled manifold is used on 
either side of the engine, so that when going in one direc- 
tion the pori manifold is the exhaust and when going in 
the other direction, the starboard manifold takes care of 
the exhaust j^ases. It is only necessary to run a separate 
pipe from each manifold. When the engine is running in 
one direction the air is taken into one pipe and the exhaust 
is discharged through the other, and when the engine is 
reversed the direction of flow is likewise reversed. On 
account of the completeness of combustion, the exhaust 
pipe remains clean, so that no difficulty is therefore ex- 
perienced from using the exhaust pipe as an air intake. 

The engine is started by compressed air through the 
assistance of a distributor, which consists of six air valves 
(V), one for each of the cylinders (see Fig. 7). Below 
these air valves is a cam (C) which is operated by a bev- 
eled gear (B) from the side shaft. When the air is 
turned on the six valves are driven down by the air against 
the action of springs and are all closed, with the exception 
of one valve which strikes on top of the cam. This valve 
being held open by the cam, permits the air to pass to the 




Fig. 5. Operating side witli cover removed to show camshaft, drive, bearings, and cam eccentrics 



past the exhaust valve and exhaust valve seat during ex- 
haust, or must disappear as friction in bearings or cylin- 
der at expense in upkeep and durability of the engine. In 
an inefficient engine, not only is a large percentage of the 
fuel wasted, but in getting rid of the waste heat, serious 
deterioration of the engine results. The waste oil must be 
paid for in the fuel bill, paid for in additional lubricating 
oil to preserve the oil film on the over-heated piston and 



cylinder through the controls. The engine turns in a 
given direction and the cam likewise turns, opening each 
valve in succession. When it is desired to reverse the en- 
gine, it is first stopped, the cam (C) is moved to its op- 
posite position and the air valve opened. The eng^e then 
turns in the opposite direction and the cam likewise turns 
in the opposite direction opening the valves in the reverse 
order. 
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At the same time that the air is admitted the fuel con- 
trol lever should be thrown to the on position so that 
as soon as the engine has made a number of revolutions 
it begins to turn under its power. 

The air starting device acts in a manner similar to the 
self starter of an automobile. 

When the engine is absolutely cold the ignition at the 
start is assisted by means of a small electrical starting 
element located in the combustion chamber, which is 
heated to a dull red. This heating element is used only 
for a few revolutions, and then discontinued. It does not 
act as a hot point or hot bulb, and after the engine has 
once been started it could be stopped, the heating element 
removed, and the engine started again without it. It is 
provided only for starting when the engine is cold. 

To reverse the engine, it is only necessary to cut off 
the fuel and allow the engine to come to a stop. The hand 
wheel governing the position of the cam is then shifted 
so that the pin moves to the opposite end of the stop, and 
the air and fuel are then turned on. 

Details of Construction — Baseplate 

The base of the bed plate is of heavy construction and of 
very simple design. It is cast to form the oil reservoir for 
the lubricating system. It is strongly reinforced by r!bs, 
while broad flanges give ample bearing on the foundation. 

The bearing pedestals for the crankshaft bearings are 
cast integral with the base, as can be seen from Fig. 6. 
There are seven bearings for the six-cylinder engine,, not 
including thrust. 

The housing which encloses the driving parts and also 
forms the top half of the oil basin is a heavily ribbed 
casting with unusual provision for access to the interior. 
Doors placed at the back directly opposite the crank 
throws, permit easy inspection or adjustment of the driv- 
ing parts, while a single cover bolted to the front of the 
machine and supported on swinging hooks, trolleys and 
slide rails suspended from the platform gives access to the 
side shaft, the governor, eccentrics, etc. 

The housing is flange-bolted to the bed plate. Working 
stresses in the housing have been eliminated by the intro- 
duction of housing stay bolts or tie rods, which transmit 
all the working stress from the top of the housing to the 
bed plate. 

Main Bearings 

The main bearings of the type P-R oil engines have been 
designed to insure true alignment, and provide for quick 
and easy adjustment. 

Referring to Fig. 6 it will be noted that the bearing caps, 
on which there is practically no wear, are bolted securely 
to the bed plate. The bottom halves of the main bearings 
are held rigidly sidewise in the bed plate and supported on 
heavy wedges which are adjustable from the outside of 
the housing by means of wedge bolts. By shifting the 
wedges the bottom half of each main bearing may be 
raised until the shaft is brought in contact with the rigid- 
ly held bearing cap, securing perfect alignment. The 
wedge bolts are then tightened and no further movement 
is possible. Likewise by the removal of the wedge bolts 
and wedge any one of the lower main bearings can be re- 
moved and renewed without disturbing other parts of the 
machine — a feature not usually found in machines of this 
type. 

Cylinders and Heads 

The cylinders are semi-steel castings, thoroughly water 
jacketed and liberally supplied with easily "get-at-able" 



clean-out holes. The water jacket of the cylinder is con- 
nected with the water jackets of the heads by outside 
manifolds in place of jacket to jacket contact. This has 
permitted the use of metal to metal joints at points of high 
pressure, prevents leakage, and has eliminated the use of 
troublesome gaskets and packing. The cylinders are flange 




Fig. 6. Vertical cross section of P-R engine, showing general con- 
struction 



bolted by studs to the top of the housing. The cylinder 
heads consist of two parts, the intermediate head forming 
the combustion chamber carrying the compressed air 
starting valve and the starting element, and also the main 
head containing the fuel injection nozzles, air inlet and 
exhaust passages and also forming the seats for the inlet 
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and exhaust valves. The heads are thoroughly water jack- 
eted. 

Pistons 

The pistons are cast of a special mixture to withstand 
wear and avoid warping. They are very accurately and 
closely fitted to the cylinder and fitted with a fire ring at 
the top, and are packed with a set of beveled rings held 
in place by beveled segments secured by flat springs. A 
wiper ring is placed at the bottom of the piston prevent- 
ing an excess of crankcase oil entering the cylinders or 
the used cylinder oil returning to the crankcase. 

Valves and Valve Motion 

The valves which are of the mechanically-operated pop- 
pet type are located in the heads and surrounded by liber- 
al water jacketing. The valve motion is of the roller path 
type, operated by eccentrics mounted on the side shaft as 
shown in Fig. 5. This makes for quietness and smooth 
operation. The timing of the valves and the injection of 
the fuel is obtained from the side shaft through the me- 
dium of one pair of spur gears, driven by the cankshaft. 

The roller path motion mentioned consists of a float- 
ing lever, one end of which rests on the valve stem and 
the other is attached to the eccentric rod which receives 
its motion from the eccentric on the side shaft. The end 
of the floating lever therefore moves up and down with 
a harmonic motion. The upper surface of the floating 
lever is curved and rests against a stationary block of 
slightly smaller radius of curvature. The point of contact 
between the two pieces changes as the valve opens and 
shuts, having the effect of uniformly accelerating the mo- 
tion of the valve. It will be noted that at the moment of 
opening of the valve, considerable leverage is obtained on 
account of the point of contact being so close to the 
valve stem. This means that a minimum of stress is ex- 
erted on the push rod and side shaft when opening the 
valves against the terminal pressure. When the valve is 
opened slightly, this pressure is destroyed, and the point 
of contact then recedes, so as to increase the speed of 
opening of the valve. This is one of the quietest operat- 
ing valve gears used on internal combustion engines. It 
will wear for a long time without repair. 

Table 1. Dimensions of P-R Marine Oil Engines 

Bore and B.h.p. R.p.m. A B DEFH JKM 

Stroke ft. ft. ft. In. in. ft. in. ft. in. 

11 X 15 220 300 8 6 5 0 11 2 22 22 6 6 48 4 0 13 

13 X 19 300 250 10 0 5 6 14 8 20 30 8 3 49 4 3 14 

17 X 24 500 165 12 6 6 6 17 6 25 32 10 0 58 5 3 16 



Imports and Exports Keep on Increasing 

Someone has said that the United States is now the 
storehouse of the world. No better proof of this is needed 
than the figures from month to month of the country's 
trade. The exports represent the things we have in the 
way of raw material, partly or wholly manufactured goods, 
clothing or foodstuffs, which other nations must have, 
while the imports represent the things which we are able 
to buy out of our surplus of money or commodities equal 
to money. 

For March, the figures show that imports totalled $483,- 
902,135, and increase of $216,365,846 over March, 1919; 
while exports amounted to $819,974,128 as compared with 
$603,141,648 last year. The excess of exports over imports 
or amount added to our credit, was $336,545,359, which 
just barely exceeds that of 1919, $335,545,359. 

These figures bring the totals for the nine months end- 



ing with March, 1920, up to $3,719,182,231 imports, and 
$6,050,873,395 exports. As a means of comparison, the 
similar figures for the nine months ending with March 
1919, were $2,200,921,983 imports, and $4,985,652,378 ex- 
ports. These show an excess of exports of $2,784,730,395. 
while the 1920 figures shown an excess of $2,331,691,164. 

In ihe 1919-1920 fiscal year, March is the record month 
for both imports and exports. 

As the present total trade is in excess of nine billions, 
the whole commerce for the fiscal year, if the average 
to date is continued, should exceed thirteen billions. This 
is but 12 per cent less than the totals for the four years 
1910, 1911, 1912 and 1913 combined and the same amount 
less than five years 1905, 1906, 1907, 1908 and 1909 com- 
bined. 



Possibilities in Oil From Shales 

It is generally admitted that soon it will be necessary 
to obtain a very large part of our oils from others sources 
than the present oil wells, and among the possibilities 
always in mind are the Colorado, Nevada and Utah shales. 
In Scotland processes have been developed which obtain 
approximately 40-50 gals, of oil from a ton of shale at a 
price which enables competition with the oils which flow 
naturally. Oil does not exist in shale as such, but is 
present in the form of complex organic compounds 
called "Kerogen." This material, upon heating in suit- 
able retorts where air is excluded, yields hydrocarbon oil 
and permanent gases, while the nitrogenous material of 
the shale breaks down into ammonia and organic bodies. 
The operation of shale retorts is fairly well standardized 
so that W'hat can be done becomes largely a question of 
economics. The temperatures reach a bright red heat 
at the base of the retorts and as the shale must remain 
hr the retort for a long while, a large investment in equip- 
ment is required to handle a daily tonnage great enough 
to make the operation pay. The Scottish shales average 
about 23 gallons of oil per ton, which is lower than the 
values obtained with western shales, but their yield of 
ammonium sulphate is much higher and averages be- 
tween 60 and 70 pounds per ton of shale treated. The 
maximum amount of ammonia is obtained by heating; 
the shale to incandescence and then introducing steam 
which dissociates in the presence of a fixed carbon that 
has been formed in the process of heating. This lib- 
erates free hydrogen, which combines with the nitro- 
gen, forming ammonia. In the case of our western 
shales it may therefore prove advantageous to oper- 
ate the retorts solely with reference to the oil recovery 
and fuel economy. 

Theoretically the products now obtained from crude 
petroleum and coal tar may also be recovered frpm 
sh^le oil operations, but it will doubtless be some time 
before the technology of shale treatment has been 
brought to the point where it will be profitable to make 
so wide a variety of products as is now separated from 
petroleum. After all, the production of oil from shale 
is a manufacturing proposition requiring large capital 
and abundant engineering and technical skill rather than 
the kind of manufacturing operation involving a number 
of intricate chemical processes and the corresponding 
highly organized research staff. 
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Ideas From Abroad for Coach Builders 

More Body Ideas from the Other Side, Notably on Enclosed Forms, of the Limousine, Sedan 
and Brougham Types. Trimming and Interior Treatment 



CONTINUING the detailed description of the newer 
enclosed bodies as given in the April issue, this is- 
sue will cover the balance of the limousines and landau- 
lettes, and the brougham types, the smaller of which are 
sometimes called brougham coupes on the other side. To 
the high class workman, whether on the board or at the 
bench, the enclosed and semi-enclosed forms have the 
greatest attraction because their prices permit of finer, 
more artistic treatmen,t from the laying down of the first 
lines to the actual trimming and painting of the finished 
work, and including all the steps in between. It is in this 



possible that a study of some of these finer examples may 
bring about a compromise form, which may be said to be 
truly American in that it can be turned out quickly and in 
quantities, aaid yet have beautiful lines, and in general, an 
artistic appearance. 

Among the enclosed body forms at this year's big dis- 
plays, there were a number of matters of interest to the 
body builder, thus, there was a noticeable increase in the 
use of aluminum. This has been brought about in part 
by the war, during which all the plants in the world pro- 
ducion this metal were enlarged many times in capacity. 




Fig. 5. Representative foreign enclosed bodies In limousines and brougham -limousines. At O, Renault brougham- limousine with 
caned panels; P, brougham-coupe by D'lteren pn Delaunay Belleville chassis; Q, Bugatti brougham coupe with well executed cane 
panels; R, Zedel, a typical Paris single limousine; 



S. limousine interior by IMessrs. Caffyns, Ltd. 



class of work that the older British firms and their work- 
men have delighted (and with delightful results) ; similar- 
ly, the French temperament has proven particularly fitted 
to this kind and class of work, with equally splendid re- 
sults. Some of the Dutch and Belgian firms of former coach 
builders have done particularly well along these lines too. 

American improvement has been more generally along 
the line of speed, and many designs are laid down primar- 
ily to evolve a form which can be put through the shops 
at maximum speeds. One result has been to produce en- 
closed bodies for the multitude, fitted to even the very 
lowest priced chassis, but toward the advancement of the 
body building art, this trend contributes nothing. It is 



It has been brought about partly by the development of 
welding processes and equipment, so that now it is possi- 
ble to unite the almuinum plates by welding and produce 
a structure that has few if any real disadvantages. Many 
body builders never did like the use of aluminum sheets 
on ash frames, as they claimed the warping of the body 
due to road inequalities would soon loosen the screws 
holding the aluminum to the wood, with the result that the 
body would not hold together very long. Many other body 
builders never have taken to the all cast aluminum body, 
as the cost of the pattern was so great as to make this use 
prohibitive except on very large quantities, while the very 
expense of the patterns and plates precluded the making 



Digitized by 



Google 



14 



THE AUTOMOTIVE MANUFACTURER 



June. 1920 



of small changes from time to time, as customers wished. 
In short the cast aluminum body is an inflexible proposi- 
tion, not suited to small (and largely, special) production. 

Wider and wider doors have been coming in recent 
yeairs, as body builders have shown that they could be 
built into the bodies without weakening them. At this year's 
shows, many cars were shown which had the sole means 
of entrance by a central door of unusual width. In some 
of these, the access to the driver's seat was obtained by 
the application of metal runners to the floor enabling the 
•seats to slide or the near side to lift up, while in others, 
as space would permit, it was made by a) fold-over back to 
driver's seat. In some, however, the doors were in front 
and the entrance to the rear seat could only be obtained by 
lifting up or otherwise manipulating the front near-side 
seats. Before leaving the subject of seats we may men- 
tion the added improvement of the adjustable arm rests 
that are now fitted to all rear seats of the best designed 



introduced by which easy folding hoods with httle over- 
hang, regular and even creasing of the top fabric, the h^od, - 
vvhai down, lying in a line or nearly so with the body. 
The fine finish that was given to the exposed head fittings 
was notable, a large number in nickel pla,te, others in an- 
tique bronze* and all free from sharp corners and edges 
likely to catch the hood covering' with the centres of 
joints better arranged, so much so, that in some cases to 
entirely dispense with spring balance, showed that real 
progress had been made. This was especially noticeable 
in the coupes, which ranged in size from the important six- 
seater Cole cope on a Vauxhall chassis, to the miniature 
Marlborough coupe to carry two persons inside on the 
folding top. 

The cabriolet landaulet as well as the quar.ter light lan- 
daulet. is popular in the north, and it i^ doubtful if a finer 
piece of good solid coach work was to been in the Scottish 
show than the town landaulet* with quarter light on 15 




Fig. 6. Typical Saloons, Limousine and Berlin from abroad. At T. Keilner limousine on Lorraine- Dietrich chass s; U, Labourdette 
limousine, which has top quarters above waist rail set inwards; Cole coupe on 30 h.p. Daimler; W, Jones all-weather body on 14 
h. p. Angus-Sanderson; X, enclosed car interior by Afford and Alder Illustrating sliding seats 



bodies. This in effect, with well upholstered side elbow 
pieces, practically converting the seats into comfortable 
armchairs, providing also the correct pitch is given to the 
seats, with the necessary inclination and fulness, as seen 
in the DTeteren. Cunard, Hooper, and Cole body work. 
Some saloons were provided with four doors, two in the 
middle and two forward; in that way any of the scats 
could be reached without disturbing the occupants, which 
for a large car is, in our opinion, decidedly the best. Cab- 
riolets and quarter light landaulettes, with the hood to 
fold from the back pillar or as in the former, to fold from 
the front screen pillars, all having large and well propor- 
tioned side windows of franieless glass, and easily converti- 
ble into an open carriage- While the underlying principle 
of their construction has not changed, several new de- 
vices and ingenious arrane:cments have of recent date been 



h.p. Fiat by Croall and Croall, York Lane, Edinburgh; 
the lines of this body as well as the finish were singular- 
ly pleasing and well done. That »the coupes would be a 
numerous class was expected, for the vogue this type of 
car has obtained among the fresh air loving Britisher has 
been responsible for its development and improvements, 
so that the coupe in a great variety of designs, with and 
without removable tops, has become a most popular car. 
Some very fine specimens were staged from the large and 
important four-seater Cole coupe on 30 h.p. Daimler to 
the coupe of the light car section. One of the best exam- 
ples of a small four-seater was the D-front coupe on 15 
Renault by H. D. Cleland, Edinburgh. This was a won- 
derfully well-designed body with a quarter light at the back 
part and a nicely rounded front corner, the interior body 
s])ace affording room for an extra sea,t on the near side; 
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the whole giving an idea of exceedingly great comfort. 

Cane work was very much in evidence this year. Among 
the really fine bodies at Olympia was a Delaunay Belle- 
ville, finished in cane which was probably the most cost- 
ly, as it was the most elaborately finished car there. It 
is not shown, but Fig. 5 shows two examples of this at O 
and Q, both examples of French work also. The Delaunay 
referred to was of the double door D-front with deep 
caned quar.ter panels, the sham caning being in biack on 
a chocolate body color. At the back was a large oval- 
shaped light. The roof and upper quarters of the interior 
were panelled in a dark Spanish mahogany inlaid with 
scrolls of fancy woods, the roof further decorated and em- 
bellished with colored figures of the period and style of 
decoration of Louis XV. At the back of the driver's 
seat was fitted a cabinet with polished wood drawers and 
draw-out flaps. At the top of cabinet were inlaid toilet 
cases, cantines and mirror with wa,tch holder. The whole 



Sunbeam chassis. This was constructed of heavy gauge 
aluminum panels with welded joints, these being burned 




Ideal Car Serial— No. 11 
Four-Passenger Brougham-Limousine 

Specially designed for The Automotive Manufacturer by 
QEDA PROZIK 

The usual limousine is too large and clumsy looking a 
body for the larger part of .the town driving for which 
fine cars are used. Several years ago, a design called the 
town car began to supplant the large and heavier and 
larger vehicle in this Use. The present design is an im- 
provement on the smaller town car, designed for a long 
chassis, but larger carrying capacity and standing roof. 

As the illustration shows, this has been designed along 
strictly modern lines, with the horizontal straight Hne and 
square corner prominent. The doors, of which there are 
four cut square, the body door exactly so, the driver's 
door square cornered but bevelled off at the top to blepd 
into the beyelled edge formed there. Sqyiare forward l^ht 
and square lamps^ with th^ rear Jigh^ as square as possible 



Four pationger brougham •limousln*. in the Ideal Car Series, designed along straight plain lines 



of the interior represented a veritable lady's traveling bou- 
doir, in which the interior color scheme was carried out 
to the last perfect detail, even ,to the sliding silk draw cur- 
tains. Carpet and similar accesories were made to match 
the color tint of the upholstery. The five-light cen.t?er piece 
in the roof was artistically arranged. The front door at 
the driver's side were panelled in dark wood inlaid with rays 
of light mahogany radiating from ,the center circle which 
represented the sun and its ray.s 

In the way of individual cars- the Cunard people had 
some very nice bodies at Olympia. Thus* at the Napier 
stand this firm showed three bodies, a landaulet, a coupe 
cabriole;t and a sporting phaeton. The la»tter attracted a 
great deal of attention, for the reson that it was fitted 
with two distinct hoods, which could be used independently 
enclosing either seat at will. The rear one was fitted with 
a folding flap that gave protection to the legs of the occu- 
pants; when raised had side wings to which the flaps of 
the hood could be attached thus converting the rear por- 
tion in,to an enclosed body. 

The same firm had a nice job in a saloon body on a 



and still harmonizing with the rear end body curves, help to 
carry out the straight-line, square-corner idea. 

A v-pointed radiator helps to convey the idea of speed, 
and to carry out the sharp line motif. The plainness and 
simplicity of the entire job is carried out even to the hood, 
in which the louvres are restricted to five on each sidp. 

This job is laid out on a chassis with 137-in. wheelbas/e, 
standard tread, a rear kick-up in the frame. Other dimen- 
sions are : Bonnet width at front end, 32 in., at rear 42 in. ; 
front seat width 46 in., rear 45 in.- width auxiliary seats 
14 in.; rear compartment 57 in.; rear door width, 25 in.; 
height body only 53 in., overall 79 in. 
over around the framing of the windows to render the ex- 
terior of the body jointless. Polished wood and inlays 
were used for the waist rails and interior par.ts. 

The illustrations shown herewith have been selected to 
stiow the best of original designs and new lines froiji 
French, Belgian, English and Scottish coachbuilders of 
high grade along the lines laid down namely limousines, 
landaulets, coupes, broughams and saloons. A subsequent 
installment will take up the open cars. 
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EJectric Convention Talks About Truck and Transportation 



DEVELOPMENTS in the electrical industry in recent 
years seem to have been largely along the line of new 
electric vehicles, methods of manufacturing, charging and 
otherwise caring for, repairing and selling electric vehi- 
cles of all kinds, including industrial trucks, tractors, elec- 
tric locomotives and other electrical transportation units. 
At least one would judge this to be the case from reading 
the reports of the Forty-third Convention of the Nation- 
al Electric Light Association, which was held at Pasadena, 
Cal., May 18 to 22,. Some of these papers which contain 
much of interest to automotive men, are summarized here- 
with, space preventing more detailed presentation. 

Electric Claimed to Be Cheaper 

Increased use of the electric truck within its field of 
usefulness is predicted in a paper by H. J. Butler and W. 
f. Burns, both of the Oneida Truck Co., Green Bay, Wis., 
read at the Electric Vehicle Section session of the N. E. 
L. A. Convention at Pasadena, Friday afternoon. May 2L 
This prediction is predicated upon several stated facts, 
not the least of which is the continued downward trend of 
the cost of electric energy and the continued upward 
trend of gasoline, oil, hay and grain. 

The paper points out that drivers of electric trucks 
are more readily trained than those for gasoline trucks, 
that when the electric truck stops, all mechanism stops and 
therefore cost of operation ceases; that repair items are 
reduced to the minimum because of the lack of delicate 
parts, and the cost of wear and tear is Very low. Seventy- 
five per cent of all city truck delivery service can be per- 
formed more economically by electric trucks than by any 
other, states the paper. 

Regarding comparative costs, the paper says: "The cost 
per ton mile for the gasoline truck ha^s increased from 5.3 
•cents in 1915 to 6.75 cents in 1919, while the cost per ton 
mile for the electric truck has decreased consistently from 
4.74 cents in 1915 to 4.17 in 1919. 

•*It likewise is interesting to note that the price of gas- 
oline in August, 1915, was about 83/2 cents per gallon, 
while toward the end of 1919 the price of 22 cents per 
gallon became standard. This is an increase of approxi- 
mately 150 per cent in 4 years' time. 

"Instead of such noticeable increase, the cost of electric 
current has decreased over the same period from 1.88 cents 
per kw-hr. in 1915 to 1.65 per kw-hr. in 1919." 

Electric Superior for City Work 
"Electric trucks operate much more economically and 
satisfactorily than any other type of motor truck when 
used within the mileage capacity of the batteries," stated 
C. A. Street of the Walker Vehicle Company of Chicago 
in his paper before tKe Electric Vehicle Section session 
of the N. E. E. A Convention at Pasadena, Friday after- 
noon, May 21. 

For city use the electric truck is far superior to any 
other but the gasoline truck is preeminently fitted for lon- 
ger, suburban and interurban hauls, and the application 
of this proved fact will save thousands of dollars to Amer- 
ican industry," said Mr. Street. 

he complete, accurate operating cost records of large 
users of both gasoline and electric trucks prove that a 
5-ton gasoline truck operating an average of 40 miles a day 
costs $5 to ?10 a day more than an electric truck doing 



the same work," continued the paper. 'This means a 
waste of $1,500 a year for each such truck. 

Electric a Cooperator NOt a Competitor 

'*The cost of operating the electric vehicle, taking all 
the factors into consideration, is about one-half that of the 
cost of gasoline transportation for similar operating con- 
ditions," says the report of the Transportation Engineer- 
ing committee of the Electrical Vehicle Section of the 
N. K. L. A. presented at the Friday afternoon meeting of 
that section at the Association convention at Pasadena. 

'The electric vehicle should be shown, not as a compet- 
itor of other kinds of transportation or agencies of trans- 
portation, but as a cooperative unit in the general trans- 
portation scheme. Educationally this is the only method 
of approaich toward a proper understanding of the func- 
tion of the electric vehicle, and a consequent intelligent 
use of it as a necessary and useful element of the trans- 
portation scheme." 

Charging on a Large Scale Profitable 

Proper combinations of power rates for electric vehicle 
charging and other commercial uses frequently results in 
lower rates, and salesmen for electric vehicles and for cen- 
tral stations should study each other's branch sufficiently 
to be able to cooperate and give the customer or prospec- 
tive customer better service. In fact, the interests of the 
two industries are inseparable, states the report of the 
Electric Vehicle and power Sales Bureau Cooperation 
Committee, E. S. Mansfield of The Edison Electric Il- 
luminating Company of Boston, Chairman, presented at 
the Friday afternoon session of the Electrical Vehicle 
Section of the N. E. L. A. Convention. 

The extent of power load interests to central station 
companies in the electrical vehicle business is evidenced by 
the following quotation from the report. 

"Three firms in one of our largest cities own a total of 
444 electrics which consume an average of 17,000 kilowatt 
hours per day for aH least 300 days in the year, and assum- 
ing a rate of two cents per kilowatt-hour represent an 
income to the central station of more than $100,000 per 
year." 

If local conditions militate against the successful use 
of electrics, the power company employees should be cog- 
nizant of that fact, and both the vehicle salesmen and the 
company salemen should refrain from urging electric in- 
stallation, since to do so would result only in dissatisfied 
customers. 

National Handling Devices 

Installation and operation of electric machinery for 
handling all materials in manufactories, depots, terminals 
and other commercial places offer the greatest potential 
field for development in the industry today, stated Zenas 
W. Carter, Manager of The Material Handling Machinery 
Manufacturers' Association of New York City in his ad- 
dress before the fourth general session of the N. E. L. A. 
Convention at Pasadena, May 22. 

Only five per cent of the potential demand for handling 
machinery has been met. and since 85 to 90 per cent of aP 
material handling machinery is electricallly operated, the 
opportunity easily may be realized, he said. 

A recent survey by The Literary Digest showed that in 
the industrial field alone there is a potential demand for 
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214,464 units, such as industrial trucks, tractors, locomo- 
tives, portable conveyors, electric hoists, etc. As each of 
these will require at least one motor it is estimated that 
they would consume an average of 1 k.w.h. each, or 8 
k.w.h. eax:h per day, a potential sale of 514,713,600 k.w.h. 
of electric enerjjy per year of 300 days. 

Only 15 per cent of steamship company docks, and 25 
per cent of railroad terminals, are properly equipped with 
material handling devices. The paper estimates that the 
])ort of New York alone, if properly equipped with elec- 
tric cranes, would require 3,000 cranes and hoists, with :i 
potential electric-energy consumption of twenty million 
k.w.h. per year. A total of almost 500,000 motors would be 
needed for a country-wide system of freight transfer such 
as is in use in Cincinnati. 

"Harwood Frost of Chicago, an engineer who recently 
addressed the Society of Terminal Engineers, stated the 
railroads might save over $400,000,000 per year in handling 
charges if electrically operated handling machinery were 
placed in the hands of transfer and freight men to help in- 
crease their daily output," said Mr. Carter. 

Electric material-handling machinery will double the 
man-power value, said Mr. Carter. An example of the 
operation is given by citing the development in the new 
Studcbaker Automobile plant No. 2 at South Bend, Ind., 
where, in addition to the use of cranes in the yard, contin- 
uous conveyors are utilized in the shops. Machines are 
located according to the operations to be performed on 
the various automobile parts, and in order to save ^11 hand- 
ling and movements of parts as they are finished by one 
machine, continuous conveyors make the trip down the 
shop and back, forming one circular track which is mov- 
ing all the time. All the machinist has to do is to lift the 
part when it is finished and drop it on the conveyor run- 
ning at the back of the machine. This automatically carries 
it to the machine next in rotation of operation. 

Similarly, with the assembling, but wider conveyors are 
used. The axles are placed on at the correct wheelbase 
spacing, then move forward to the point where the fra-mes 
are added. By the time these are attached the unit has 
moved forward to a well hole, where a two-motor crane 
lowers it to another conveyor on the first floor. This 
stock rack at this time contains all the parts needed for 
the car except eng ne,' body and top, a'nd provides space 
for workmen to work at the continuous assembling. The 
conveyor passes over pits in which men tighten the bolts 
and install parts on the underside of the chassis. Next 
it pa^sses under a well from which the engine is lowered 
into place by other electric cranes, and subsequently, the 
body and top are added in a similar manner, so that the 
completed car can be run off the far end of the electrical- 
ly-driven conveyor on its own wheels. 

It was pointed out that this new Studebaker plant re- 
quired 10,000 k.w. electric capacity, of which 2,400 k.w. 
are required for handling machinery alone. The assem- 
bly conveyors use two 5-h.p. motors for top assembly; 
one 15-h.p. motor for car assembly, and two 5-h.p. motors 
for axle assembly. The traveling cranes require 90 motors 
of various sizes; the cab hoists each require two large 
motors, and the other cranes two motors each. There are 
from six to ten electric trucks and tractors, and two thou- 
sand trailer trucks have been purchased. 

Canada plans the standardization of its highways, and 
has appropriated $20,000,000 for road improvement in 
1920. 



C, W. R. C, 12-Cylinder Car Made of Sugar 

A very interesting novelty was uncovered at the annual 
show of Seattle, held late in March, when the Chauncey 
Wright Restaurants Co., exhibited the sedan car shown in 
the illustration herewith. 

The unusual thing about this new car, which was called 
the C. W. R. C. 12-cyrnder, is that it was made entirely 




cf sugar. The artist who constructed this unusual car was 
George Kosak, head pastry artist of the company. 

An examination of the details of the car will reveal the 
fact that Mr. Kosak knows motor cars equally as well b.^ 
he do&s pastry. 



Piling Oak Stock to Reduce Season Check 

Body manufacturers who are accustomed to pile and air 
season dimension stock are aware that surface checking 
is a source of a lot of trouble an-d expense. One manu- 
facturer states that 50 per cent of his cabinet repair costs 
are due to season checks. 

Season checks, particularly in plain-sarvved oak, are too 
often regarded by the practical lumberman as a necessary 
evil. The Forest Products Laboratory contends that thiesc 
wasteful and costly checks cain be prevented during yard 
seasoning simply by careful piling. 

The primary cause of the trouble is that the plain-sawed 
surfaces of the stock are left exposed to the drying action 
of the sun and winds. The surfaces tend to shrink as they 
dry, but the interior of the stock, which is not drying so 
rapidly, resists the shrinkage on the surface. The result 
is a surface check. 

To prevent surface checks, it is necessary to reduce and 
control the rate of drying from the plain-sawed surfaces. 
This can easily be done by proper piHng. Each piece 
should be turned so that the quarter-sawed surfaces are 
on the top and bottom next to the stickers, and the plain- 
sawed surfaces, or the sides of the pieces, brought close 
together in the pile. 

The effect of this method of piling is to retard the cir- 
culation and drying rate on the quarter-sawed surfaces. 
It is quite permissible for the quarter-sawed surface to 
be subjected to the more severe drying condition, because 
surface checking does not occur to any extent in these 
surfaces. 
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What Trade-Marks Are and How Obtained 

Great and Growing Importance of the Trade-Mark to the Manufacturer Reaching Out for 

World Wide Business 



ONE of the things the recent exposure of .the at- 
tempted trade-mark piracy of the Portugese De Car- 
mo did was to impress upon American automotive execu- 
tives the necessity for prQtecting their marks in all those 
countries in which there is any possibility of ever doing 
any business. Furthermore, it served to point out that 
while the trade-mark is usually considered a minor matter 
and in value or importance is not classed with the patents 
taken out, the fact is that when it comes .to foreign busi- 
ness the trade-mark and its registration may easily become 
of much greater importance than .the patents. This is evi- 
dent when one considers it this way. Of what value are 
patents to manufacture if, when completed, the machines 
can not be sold? And they can noit) be sold in foreign 
countries if the trade-mark has been registered by some- 
one besides the manufacturer, particularly if that someone 
desires .to be nasty. It was pointed out in a previous ar- 
ticle (Mairch, 1920, pages 20, 21 and 30) that the registra- 
tion by some antagonistic person of a firm's trade-mark in 
one country of the Berne convention group would bar the 
product from alt of those cout\tries, utiless the manufac- 
turer were willing to pay tribute to that individual. And 
those countries are very large and important buyers of 
American products, including Argentina, Bolivia, Chile, 
Cos,ta Rica, Cuba, Guatemala, Nicaragua, Paraguay and 
Venezuela in Central and South America, Austria, Ger- 
many, Hungary, Norway, Portugal, Serbia, Sweden and 
Turkey in Europe, and Japan and Turkey in Asia. 

In these countries the protection is issued to the first 
registrant withou,t proof of previous use or ownership. A 
new measure, fathered by the Merchants' Associa/tion of 
New York, makes the provision of mutual registration of 
trade-marks in those countries subscribing to it. It pro- 
vides that any mark legally registered in one of the States 
shall be considd'ed as registered also in the other States, 
and .that the deposit of a trade-mark in one of the States 
gives the depositor a right of priority for a period of six 
months. The protection is made permanent by registra- 
tion in the two International Bureaus. One of these Bu- 
reaus has already been es^tablished at Havana for the 
Northern Group of countries, and the other is to be es- 
tablished at Rio Janeiro. 

The Director of the Bureau at Havana has announced 
that the privileges of international registration through 
his Bureau have been extended to the countries of the 
Southern Group which have ratified the convention, pend- 
ing the establishment of the second Bureaiu at Rio de 
Janeiro. 

This is called the International Trade Mark Convention, 
was proposed by the P'ourth International Congress of 
American States at Buenos Aires, in 1910, and has been 
ratified by the Northern Group of La,t in- American coun- 
tries, also by five of the ten members of the Southern 
Group, and adhered to by one more. These are Brazil, 
Uruguay, Paraguay, Peru and Ecudor. Bolivia, while not 
signing the convention, has announced its adherance to it. 

All of which leads one .to ask, what is a tn\de-mark. le- 
gally, what does it amount to or what is it worth, and how 



obtained? According to William E. Richards of Richards 
& Geier, New York, a trade-mark is defined as a distinc- 
tive name, mark, emblem design, symbol or device, used 
on articles of manufacture or salable goods, either najtural 
or artificial, to indicate or authenticate the origin or own- 
ership of the goods to which it is applied or affixed, or in 
other words, to distinguish the goods of one person from 
those of another. Its value is in its employment, marking 
the goods on which it is placed. This gives it the charac- 
ter of property. It is then, a symbol of repu.tation or good 
will 

Rightful Users of Marks 

The trade-mark does not necessarily, and as a matter of 
law, import that the articles upon which it is used are man- 
ufactured by its user. It may be that they are manufac- 
tured for him ; that he controls their production ; or even 
that they pass through his hands in the course of .tVade, 
and that he gives to them the benefit of his reputation, or 
of his name and business style. Therefore, manufactur- 
ers, merchants, factors, and other may be the lawful users 
of marks. 

Mode of Affixing Mark 

All trade-marks must be attached in some way to the 
goods. The mode in which the mark is applied or affixed 
to the goods is immaterial. It may be printed, embossed, 
moulded, cast or otherwise applied on the goods, or i,t may 
be affixed to the goods, or to packages containing the 
goods by means of a label, plate or otherwise. It may be 
watermarked in translucent fabrics or materials, and in 
Hay & Todd Mfg. Co. vs. Querns Breathers, 86, Off. Gaz. 
1323, it was held to be a sufficient method of affixing the 
mark to use it in advertising and to place a lithographed 
fac-simile of it on a card, in a box containing a quantity of 
the goods. On the contrary, it has been held that to dis- 
play the mark on a show card placed on lots of candy in a 
show window, is not sufficient to establish a trade-mark 
right therein. Mere use of a mark in advertising or on 
stationery does no^t create any exclusive trade-mark right. 

A Trade-Mark is Property 

The right to a trade-mark exists in common law, and is 
protected even in the absence of statute. Good will is 
property and /.he courts proceed upon the ground that the 
trade-mark user has a valuable interest in the good will of 
his trade or business, and that having appropriated to him- 
self a particular and distinctive label or sign or trade-mark, 
indicating that the article is manufactured or sold by him 
or by his authority, or that he carries on his business at 
a particular place, he is entitled to protection against any 
other person who pirates upon the good will of his custo- 
mers or of the patrons of his trade or business, by using 
his mark without his authority or consent. 

The relief afforded by the court is, however, often ex- 
pressly placed upon the ground of an exclusive property 
right in the use of the trade-mark itself. 

Adoption and Use of Mark Necessary 

The adoption and actual use of the mark in commerce 
is a pre-requisite to the ownership thereof in this country. 
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Mere adoption with intent to use in the future will not 
create a trade-mark right. 

It is not necessary that the mark should have been used 
for any definite or considerable length of time, and a sin- 
gle actual use confers a right to such w^ord or mark as a 
trade-mark, if the article with the mark upon It has ac- 
tually become a vendible article in the market, with the 
intent upon the part of the proprietor to continue its pro • 
dution and sale. 

As above stated, the mere use of a mark in advertising 
or on stationery does not create any exclusive trade-mark 
right. 

Priority of Adoption and Use 

The basis of the right to a trade-mark is priority of 
adoption and actual use in trade. 

The first one to so use a given .trade-mark upon a par- 
ticular class of goods acquires the prior and exclusive 
right to use it upon that class of goods; another person 
may subsequently apply the same mark to a different class 
of goods, and if he is .the first to do so, he also acquires an 
exclusive right to the use of the mark for the goods em- 
braced in the different class. 

A casual, intermittent, inconsiderable and experimental 
use is insufficient to confer priority right, although prior 
in point of time. » f 

Valid Trade-Marks 

While any mark such as above described, which has 
been adopted and used for the purpose of identifying cer- 
tain goods as being of a certain origin or ownership may 
cons^titute a valid trade-mark, it is necessary that it shall 
be such as will not prejudice the rights of others if exclu- 
sively appropriated, and certain rules have been estab- 
lished in practice, by the decisions of the courts in tfade- 
mark cases, which aid in determining what may and what 
may not constitute a valid trade-mark. The following are 
of interest : 

The mark must be free from misrepresentations and bad 
faith. 

A trade-mark must consist of some definite ward or 
words, sign, or device, or combination of the same. It 
must be distinqtivc, and either by itself, or by association 
and use, indicate a distinctive origin or ownership of the 
goods to which it is attached, so that it will perform its 
function of distinguishing ,the owner's goods from those 
of other persons. 

Invalid Trade-Marks 

An exclusive trade-mark cannot be. 

1. A sign, mark, or form of words which, from the fact 
conveyed by its primary meaning, others may employ with 
equal truth and equal right for the same purpose. 

2. Words, names, and marks already known and in gen- 
eral and common use in the trade canno^t be exclusively 
appropriated as a trade-mark. 

3. A mark or name so similar to an existing trade-mark 
of another person as to create deception or confusion as 
to identity of goods cannot be a valid mark. 

4. Descriptive words, marks, ,terms, devices, or names 
which refer to the quality, style, character, grade, or class 
of the goods, or that are merely descriptive of the goods 
or business to which they are applied are not valid marks. 
A peculiar or distinctive s^tyle of printing, or merely mis- 
spelling or using a foreign language equivalent of a com- 
mon descriptive word, will not sustain an otherwise ob- 
jectionable mark as a valid trade-mark. 

Words merely descriptive of the ingredients of an ar- 



ticle, or of its mode of composition, and words or marks 
merely indicating superior quali.ty, excellence, popularity, 
or extent of use, do not constitute a valid trade-mark and 
the same is true of words indicating the purpose or use of 
the article, or the effect produced by i.ts use. 

5. Geographical or place names; although if used in an 
arbitrary or fanciful way to indicate origin and ownership 
regardless of location, they may be sustained as valid 
trade-marks. 

6. Persons or corporate names alone are not valid marks, 
but when combined with o^ther unobjectionable words or 
devices they may constitute a good trade-mark. 

7. Color alone cannot be a valid trade-mark, but if used 
in a particular design, such as a triangle, square, or circle 
or used in connection with other devices or characters, it 
may form part of a good trade-mark. 

8. Neither the mere form, size, or shape of the goods, 
packages or labels, the package itself, or the substance, or 
the whole or any useful part of the ar,ticle, can be appro- 
priated as a trade-mark. 

9. Pictures of the article itself, or of the goods con- 
tained in the package, or which are descriptive of the 
goods, are not good marks. 

Examples of Invalid Marks 

As examples of marks jthat have been declared invalid 
because either descriptive, geographical or containing a 
misrpresentation, may be mentioned. 
Acid Phosphate, for medi- Health Food, for foods. 

cines. International Banking Co., 

Aluminum, for washboards. for name of concern. 
Asbestos, for shoes and wall Inter-phone, for telephone 

paper. apparatus. 
Barber's Model, for razors. Keepclean, for toilet brush- 
Borax, for soap. es. 

California Syrup of Figs, Kid Nee Kure, for medicine. 

for medicines. Linoleum, for floor cloth. 

Castoria, for medicines. Malted Milk, for infant's 

Cherry Pectoral, for medi- food. 

cines. Naptha, for soap. 

Copenhagen, for snuff. No Sag, for hand bags. 

Crack Proof, for rubber. Pork Roll, fof pork prod- 
Dessicated, for condfish. nets 
Durham, for tobacco. Rubberset, for brushes 

Elastic Seam, for drawers. Ruberoid, for roofing. 
Elgin, for watches. Standard, for photographs. 

Famous, for stoves. Straight Cut, for cigarettes. 

Favorite, for letter file. United States, for dental 

Getwell, for medicines rooms. 
Gibraltar, for lamp chim- Valvolene, for oils. 

neys. Worcestershire, for sauce. 

Gold Label, for bread. Yale, for locks. 

Granite, for enameled ware. 

1. Existing words used in an arbitrary or fanciful 
way. 

2. Abandoned trade-marks may be appropriated by 
others and become their exclusive property even as against 
the original users. 

3. Marks used upon a certain class of goods by one 
owner may be appropriated for a different class of goods 
by another. 

4. An invented or newly coined word or phrase, or some 
arbitrary or fanciful term, figure or device, not descriptive 
of the article to which it is applied. 

5. Numerals, letters and initml^ are valid^ trade-marks 
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when used in an arbitrary manner, but not when used to 
indicate grade or quality. 

6. Fictitious, mythological or historical names of per- 
sons or things. 

7. Devices, symbols or pictures, either alone or in combi- 
nation with words or names, which are not by their inher- 
ent character descrip.tive of the character or quality of the 
goods, and contain no misrepresentation of fact with re- 
lation to the goods or their origin. 

8. A portrait of the proprietor of the goods, or of cel- 
ebrities, either alone or in combination with words or 
other devices, but portraits of living persons should not 
be used without .their consent. 

9. The autographic signature of the proprietor either 
alone or in combination with words or other devices. 

10. Foreign words, phrases or letters if not descriptive 
of the ar,ticle. 

11. A collation of words one or more of which must be 
arl^itrary and distinctive. 

Examples of Valid Marks 

As examples illustrative of marks which have either been 
protected against unfair competition, or .the right to their 
use as trade-marks been upheld by the courts, may be 
given : 

Alderney, for oleomarga:- Insectine, for insect pdw- 

rine. der 

Anatolia, for licorice. Iron Clad, for boats. 

Anchor Brand, for wire. Lacto-Peptine, for medi- 
Auburn Lynn, for shoes. cine. 

A. H. v., for gin. Lightning, for hay knives. 

B- B. B., for medicine. Magic, for scythe-stones. 

Beaded, for lace tips. Magnetic Balm, for oint- 
Bovril, for meat extract. meat- 

Bromidia, for medicine. Nickel, for soap. 

Centennial, for clathing. No-To-Bac, for medicine. 

Charter Oak, for stoves- O. F. C-, for whiskey. 

Cottolene, for lard substi- Omega Oil, for liniment. 

tute. Radium, for silk. 
Crown, for baking powder. Roof Leak, for roof paint- 
Cream, for baking powder. Royal, for baking powder. 
Cuticura, for toilet soap. Sapolio, for cleaning com- 
Don Carlos, for olives- pound. 
Electro-Silicon, for polish- Shawknit, for stockings. 

ing material. Star, for shirts, iron, oil. 
Elk, for cigars. ' soap, etc, 

Emollea, for toilet cream. Sunlight, for soap- 

Eureka, for fer,tilizers ; Sunshine, for stoves. 

shirts; fire hose, etc. Trilby, forgloves. 

Excelsior, for stoves; soap, Valvoline, for lubricating 

etc- oil. 

G. J. G., for automobiles. Velvet Grip, for hose sup- 
H- M., for plumber's sup- porter. 

plies. Vulcan, for matches. 

Home, for sewing machines. Wearever, for aluminum 
Hoosier, for drills. ware- 

Hygeia, for water. Yucatan, for leather and 

leather goods. 

Descriptive and Suggestive Marks Distinguished 

It is very difficult to draw a clqar line of demarcation 
between names, words and symbols that are inherently 
descriptive in character and which are therefore not pro- 
per- subject-matter for exclusive appropriation as trade- 
marks, and those that are merely suggestive, and are not 
objectionable as being descriptive. Indeed the courts in 



the decisions handed down in such cases often seem con- 
tradiQtbry and confusing. 

Suggestive names and words are often very valuable, 
and if merely suggestive or figurative they may form valid 
marks notwithstanding that they may also be indirectly 
or remotely descriptive. 

Perhaps as good a rule as any to distinguish between 
descriptive and suggestive marks is the following: if it 
requires the exercise of the imagination to make the mark 
descriptive of the goods or business or some character or 
quality of the same, then .the mark is suggestive only, and 
in the contrary case the mark will be descriptive. 

As examples of suggestive marks may be instanced the 
representation of a domino sugar; "Crystal" for castor 
oil; "Damascus blade" for scythes; ''Water Whijte" for 
kerosene; "Annihilator" for medicine; "Baffle" for safes; 
"Elastic" for bookcases; ''Epicure" for canned salmon; 
"Filofloss" for silk; "Holeproof" for hosiery; "Norub" for 
laundry aid: "Pain-Killer" for medicine; ''Wearever" for 
aluminum ware* 

Trade-Names 

Perhaps as good a definition of the term "trade-name'* 
as any is the one given by Hopkins in his excellent work, 
**Hoppins on Trade-Marks," page 13. as follows: "A 
trade-name \s a word or phrase by which a business enter- 
prise or business location or specific articles of merchan- 
dise from a specific source are known to the public, and 
which when applied to merchandise is generic or descrip- 
tive, and hence not susceptible of appropriation as a tech- 
nical trade-mark." 

Trade-names are names which are used in trade to des- 
ignate a particular business of certain persons, or the lo- 
cation of a business, or specific goods, but which are 
either not applied or aflSxed ,to the goods when sold, or 
which, when so applied or aflSxed, are for one reason or 
another not capable of exclusive appropriation as techni- 
cal trade-marks. 

Trade-names are acquired by adoption and use, and be- 
long to the first one to adopt and use them and give them 
value. 

Trade-names are protected by the courts against misuse 
or imitation upon the ground of unfair competition. 

Unfair Competition 

Unfair competition is the passing ofif. or attempt to pass 
off, the goods or business of one person for the goods or 
business of another person, and any conduct, the natural 
and probable effect Of which is to deceive the public and 
to pass off the goods or business of one person for that of 
another amounts to actionable unfair conipe,tition. 

In cases of unfa-r conine*^ition the courts of equity in- 
tervene to protect from fraud both the complainant 
whose business is or may be injured by unfair and fraudu- 
lent competition, and the public who are consumers of his 
merchandise- 
Unfair competition embraces all form? of misrepresen- 
tations of identity. In the language of the Supreme Court 
of Wisconsin ''unfair competition in trade is not confined 
to the imitation of a trade-mark, but takes as many forms 
as the ingenuity of man can devise. It may consider tht 
imitation of a sign, a trade-name, a label, a wrapper, a 
package, or almost any other imitation by a business rival 
of some distinguishing earmark of an established business, 
which the court can see is calculated to mislead the public 
and lead purchasers into the belief that they are buyinjr 
goods of the first manufacUirer."^ 
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The basic principle is that no one has a right to dress 
up his goods or otherwise represent them in such a man- 
ner as to deceive an intending purchaser and induce him 
to believe he is buying the goods of another. Relief from 
unfair competition is properly afforded by the courts upon 
the ground that one who has built up a good will ^nd rep- 
utation for his goods or business is entitled to all the ben- 
efits therefrom, as such good will is property, and like 
other property is protected from invasion. 

The courts of equity will not allow a man to palra off 
his goods as those of another, whether his misrepresenta- 
tions are made by word of mouth, or more subtly by sim- 
ulating the colorations of details of appearance by which 
the consuming public has come to recognize the product 
of his competitor, and therefore will intervene to prevent 
a rival trader from imitating names, marks, labels, forms 
of package, or dress of goods, so as to deceive purchasers 
and pass off his goods as those of another, and this irre- 
spective of any question of exclusive proprietary right in 
the names, marks, labels, etc- 

Whether or not the goods or business of the subsequent 
trader have been sufficiently distinguished from those of 
a competitor to avoid unfair competition is a question of 
fact to be determined in each case. Similarity of general 
appearance sufficient to cause confusion or to deceive the 
public is the test, and public cannot be expected to exer- 
cise close inspection and discrimination. If the distinc- 
tive part of a nanie or mark is taken or imitated, minor 
differences afford no defense, and alleged distinguishing 
features which are not likely to be observed or to attract 
attention are insufficient. 

The copying or imitation of the circulars, advertise- 
ments or announcements of a competitor, calculated to 
deceive the public and to pass off the goods or business 
of one person for those of another is strong evidence of 
fraud and unfair competition and is ground for an injunc- 
tion. 

A manufacturer or dealer may not substitute the goods 
of one person for those of another when the latter's mer- 
chandise is ordered, without giving notice to the purchaser 
of the fact. This is unfair competition and actionable, as 
it is fraud not only upon the public but also upon the man- 
ufacturer whose merchandise was ordered, and whose bus- 
iness is injured by the substitution- 

In N. K. Fairbanks vs. Dunn, 126 Fed. Rep. 227, the 
Court in granting an injunction in such a case said. 
. *'The law is too well settled upon this point to require 
extended quotation- The manufacturer of an article 
placed upon the market for sale* has the right to demand 
of the dealer who purports and advertises to sell it that he 
deliver his product when called for by the customer." 
The Doctrine of Secondary Meaning 

Words or names that in their primary meaning are gen- 
eric or descriptive, and are therefore, not capable of ex- 
clusive appropriation as a valid trade-mark, such for ex- 
ample, as words or symbols naturally descriptive of the 
goods, or the place where they are made, or the name of 
the maker, may acquire a secondary meaning by long and 
continued use in connection with the goods or business 
of a particular trader, provided that such use has been 
sufficient to have caused such words or names to be un- 
derstood by the public as designating the goods of that 
particular trader. 

Such words or names therefore have both a primary and 
secondary meaning. In their primary meaning they are 



public property and anyone may use them. In their sec- 
ondary meaning their employment and use may be pro- 
tected upon the ground of unfair competition. 

In Standard Varnish Works vs. Fisher, 153 Fedl Rep. 
928, 930, the Court said as follows. 

"Words or symbols naturally descriptive of the product^ 
while not adapted for exclusive use as a trade-mark, may 
yet acquire, by long and continued usage in connection 
with the preparation and by association with the name of 
the manufacturer, a secondary meaning or signification, 
such as will express or betoken the goods of that manu- 
facturer only, and in this sense he will be entitled to pro- 
tection from an unfair use of the designation or trade- 
name by others that may result in his injury and in fraud 
of the public." 

There is an exclusive right to such a secondary meaning^ 
of a word or name that has ben deemed a property right: 
which will be protected by the courts, but this exclusive- 
right is strictly limited to the secondary meaning of the 
word or name. 



(To be continued) 




Aircraft Technical Note on Dopes and Fabrics 

By Lt. H. A. Gardner. U. 8. N. R. F. 

Fire Resisting Dopes. Dopes made from cellulose ace- 
tate have for some time been given the preference, even 
though they are more expensive than dopes made from 
cellulose nitrate. This is due to the fact that the cellulose 
acetate dopes are relatively non-inflamable. It should be 
remembered, however, that the production of cellulose 
acetate requires large quantities of glaicial acid and acetic 
anhydride. These chemicals are hard to obtain or difficult 
^o produce and are required for the manufacture of many 
other important war materials, including medicinals. For 
this reason the readily available and low priced cellulose 
nitrate dope should be used wherever possible. On ac- 
count of the fact that such dopes are inflamable in nature, 
attempts have receuttly been made to render them relar 
tively non-inflamable by pigmentation. For instance, the 
incorporation of 5% of ammonium phosphate or ammo- 
nium magnesium phospha^te adds very greatly to the fire 
resisting nature of cellulose nitrate dopes. In fact, such 
dopes when applied have been found in many tests to be 
quite as fire resistant as the best grades of cellulose ace- 
tate dopes. Exposure tes;ts on such dopes, as well as ac- 
tual tests on several machines, are under way. 

Non-Tnflamable Fabrics: Some investigations have 
been made on non-inflamable fabrics submitted to the Bu- 
reau for test purposes. These were found to have been 
treaited in a well known manner, which consists of im- 
pregnating a fabric with ammonium phosphate or similar 
salts in aqueous solution and then drying. Fabrics thus 
treated are to some extent fire resisting. When ignited by 
flame, the hea,t developed is sufficient to extinguish the 
blaze. Cotton and linen airplane fabrics may be rendered 
less subject to fire danger if treated with ammonium salts 
previous to doping. Experiments on such materials are 
now being made. 



Despite the shortage of oil and the fact that the only 
bid received was for 1,350,000 to 2,000,000 bbls. against an- 
nounced needs of 19,000,000 to 28,000,000 bbls., the Ship- 
ping Board rejected the bid because of the high price. It 
varied from $1.30 to $1.60 a bbl. 

Digitized by V:rOOQ[C 



22 



THE AUTOMOTIVE MANUFACTURER 



June, 1920 



TheAutomotive 
M anuf acturer 

A consolidation of The Hub and Automotive Engineering 



Published monthly by 

THE TRADE NEWS PUBLISHING CO. 

EDISON BUILDING, COR. ELM AND DUANE STS.. NEW YORK 
Paul Morse Richards, President G. A. Tanner, Secretary and Treasurer 

MORRIS A. HALL, Editor 



WESTERN REPRESENTATIVES 

Brlgham, Haines & Aim. 136 No. LaSalle Street, Chicago 

SUBSCRIPTION RATES 

United States and Mexico, one year $2.00 

Canada, one year 2.50 

Porelgh countries 3.00 

Remittances at risk 6f nubscriber unless by registered letter, or 
by draft, check, express or post office order, payable to The Trade 
News iPubllshing Co. 

THE AUTOMOTIVE MANUFACTURER, a consolidation of THE 
HUB. established in 1858. and AUTOMOTIVE ENQINEESllNO, 
AtftbtUhed in 1916. U an authoritative Journal, presenting eyerything 
entering into the construction of automotive vehicles which is new 
or Worthy of consideration by automotive engineers and manufac- 
lurers. 



Vol. LXIl 



JUNE, 1920 



No. 3 



A Desirable^ Possible Source df Ecdttoitiy 

ONE thing that might be brought to the attention of all 
prospective candidates for Federal office is the possi- 
bility of effecting enormous economies by reducing the 
Federal working forci^s at Washington and elsiewhere 
down to somewhere heat- pre-wat* noi-rtlal figures. The 
statement has been made in one of the monthly journals 
that before the war Uncle Sam got along with 35,000 em- 
ployees in Washington, and 265,000 outside, a total of 
300,000, ^nd that the tot^il now is 101,000 in Washington 
and 650,000 outside, or 751,000 all told. This same article 
stated that only 8,0(J0 Federal employees had been fired in 
Washington since Armistice Diy. 

If these statements were correct the situation would be 
pretty bad, but as a matter 6t fict the figures are not 
correct. The number of em^loyi^es oh Jiine 30, I9l3 
(which corresponds to that indefinite phrase "before the 
war") was 469,879. On Nov. 11, 1^18, there were 117,760 
Federal employees in the District of Columbia, and it is 
estimated by the Civil Service Commission, 750,000 out- 
side of the District, or more than 867,000 all told. Accord- 
ing to the Bureau of the Census on July 1, 1919, there 
were 657,744 Federal employees outside the District, which 
is believed to have been reduced since then to about 550,- 
000. On April 15, 1920, there were 98,836 Federal em- 
ployees in the District. This and the estimate show that 
the Government forces have been reduced to about 650,000 
total as of April 15. 

Of course even this estimated drop from 867,000 to 
650,000 is not a large one when the pre-war figures of 
470,000 are considered. It is estimated that the average 
pay of all Federal civil service employees is not over $1,150 a 
year. Using this as a basis, the present Government employ- 
ees are costing us $750,000,000 a year and the reduction of 
the pre-war figures would cut this to $540,000,000. Here is a 
saving of $210,000,000 a year to say nothing of releasing 



to industries which need them badly, no less than 180,000 
workers. Business men would welcome these workers 
with open arms, to say nothing of welcoming in an equally 
hearty manner the Government economy which their re- 
lease would mean. It is a matter which those concerned 
should fe've considerable thought. On July 1, the War 
Dept. must let 5,000 people go because of reductions in 
the appropriations for that department by Congress. 



Fuel Scarcity May Add to Gasoline-Electros 

ABROAD where gasoline is very difficult to get and 
approximates $1 a gallon, there is taking place a 
development, or perhaps it should be considered only as 
the beginning of a development, toward the gasoline- 
electric vehicle. This is the form of vehicle in which a 
gasoline engine of relatively small size is used to drive 
a generator which supplies current to electric motors 
within the rear wheels. At first sight a complicated ar- 
rangement, and one which has been tried in this country 
but not popularized, upon close analysis, it will be noted 
that the arrangement has many advantages, especially in 
the light of fuel at $1 a gallon and hard to get at that. 

A smaller, and thus a more economical engine can be 
used. It runs at practically a constant speed, which les- 
sens or eliminates many common troubles ^nd makes for 
economy of operation in other Ways. Transmission trou- 
bles are eliminated, and the control of the dr is simpli- 
fied, which may permit of economy in the selection of the 
driver. Through the elimination of clutch and gear chang- 
ing, noise and the attendant wear are eliminated or much 
reduced, while the greater number of speeds possible 
without complicating the electric controller gives the ve- 
hicle greater flexibility. For hills and emergencies the use 
of full engine power, plus battery capacity, gives a total 
which is equivalent to the over-large engine generally 
used. The smaller battery needed costs less and is more 
easily and quickly charged than the very large and heavy 
battery on wholly electric vehicles. Otherwise, it h^s the 
advantages of both the electric and the gasoline car and 
a few of its ow^n. 

Perhaps 50-cient motor fuel this summer which the oil 
men arc predicting with such certainty, will bring serious 
consideration of this combination, so that it will come 
back into use. As a straw showing a slight wind in this 
direction, it may be noted that one lirge Western manu- 
facturer of gasoline trucks last winter at truck show time, 
brought out a parallel and additional line of electric trucks. 
These were presented solely on their merits as better un- 
der certain conditions of use than the gasoline forms. 
Isn't one such condition that of very scarce and high 
priced fuel. And if so, isn't the combination gasoline- 
electric vehicle a better transition medium? 



It is said a British company has contracted for an all- 
British airway extending from Pernambuco, Brazil, to 
Buenos Aires, Argentina, a total distance of 2,600 miles 
with 12 air ports or stops. Air mail and passengers are 
to be carried from the start, and the promoters hint at 
cargoes also. 



The truckmen, most of whom are now motor-truckmen, 
of many cities are combining to effect economies and in- 
crease hauling efficiency. This has been done in New 
York, Detroit, Chicago, Cleveland, Pittsburgh and other 



cities. 
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Highway Transportation's Relation to Increased Production 

By GEORGE M. GRAHAM* 

llovv Transportation Reduces Costs, Highways Not Carrying Their Share — War Empha- 
sized Importance of Roads — Railroad Men Advocate Trucks 



THERE is increasing among the nation's constructive 
leaders a patriotism based on practical considerations. 
This patriotism believes that the greatest good to the 
greatest number can best be achieved by an enhanced de- 
velopment and distribution of our natural resources. It is 
to those who hold with this view that I address myself. 
The advocates of highway traffic are proud to plead their 
cause from the same plaform as their elder brothers in 
transportation, the railways and the merchant marine. 
We have no thought to be their rivals. We aspire to sup- 
plement them in a transportation trinity as suggested by 
former Secretary of Commerce Redfield. 

The relation of all three traffic factors in respect to pro- 
duction would seem to be definitely established. 

Our merchant marine maintains our contact with the 
Outside world and also moves freight over our inland wa- 
terways. 

The steel rail has ever been the herald of development 
and progress, but experience has shown that the profitable 
operation of railroads is largely a matter of bulk shipment 
over extended distances. 

The highways offer an infinite possibility of local com- 
munication. 

Increasing production rests mainly on enlarged high- 
way transportation, perhaps the least developed of our 
great national assets. The highway can aid the railways 
in the immense task of serving 105 million persons, spread 
over 3 million square miles. It directly touches the home 
life of more people than all other transportation mediums 
combined. 

As we sense production, there are four main kinds, 
which I range in the order of their importance. 
1st. Food. 
2nd. Fuel. 
3rd. Raw material. 
4th. Manufactured articles. 



•General Sales Manager, Pierce-Arrow Motor Car Co.. Buffalo, 
and member Motor Truck Committee. Nat'l. Automobile Cham- 
ber of Commerce. 

Address delivered at Elsrhth Annual Meetingr. Chamber of Com- 
merce of U. S., Atlantic City, April, 1920. . 



All four kinds of production depend on consumption, 
and the connecting link between the two is transportation. 
Wherever we can more closely join the point of produc- 
tion with the point of consumption we assure increased 
output. 

We have seen within the last month the deadly effect 
on production of interrupted railway facilities. A few 
thousand switchmen at various points suddenly discon- 
tinue work. The result is a wide-spread paralysis of pro- 
duction, as complete as though for the time being the es- 
sentials of manufacture, material, machinery and labor, 
had been completely destroyed. 

The dictatorship of distribution was here proved abso- 
lute. When shipment stopped, the business of the nation 
was prostrated. Consumers and manufacturers suffered 
alike, business shrank, money was lost, and public conveni- 
ence, health and even life were placed in jeopardy. 

The producer experienced equal distress. His inven- 
tory piled up. He sought storage facilities in vain. Cap- 
ital lacked to run his business. Even if he still had raw 
material, he hesitated to produce more, lest he merely in- 
crease congestion and aggravate his problems. So produc- 
tion lagged and prices mounted. 

Virtually every economist will prescribe production as 
the remedy for most of our present ills. It is the answer 
to high prices. It is the nearest approach to a panacea 
for labor disputes. It is the medium of mercy to Europe. 
Effect of Transportation on Prices 

If anyone doubts how far transportation affects prices, 
let him recall that the great obstacle to a necessary in- 
crease of railway freight rates is the fear that such a raise 
will add to virtually all living costs. 

Freight now moves over the United States via the fol- 
lowing: 

15,000 miles of canals and inland water ways, 
259,000 miles of railways, 
2,753,334 miles of highways. 

In discharging its distribution function, the highway 
presents potentials not generally understood. The total of 




Motor truck train, which was used during switchmen's strike, to arry motors from manufacturer In Detroit to Cole Motor Co., 
user, in Indianapolis. Taken at Toledo, where motor shipment nad been held 
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surfaced roads in the United States is greater than the rail- 
road mileage, being 296,290, 12 per cent of the total, 
against 259,000 miles of railroad. It should be freely con- 
ceded, however, that much of what is here termed sur- 
faced road is barely passable. 

Exact tonnage figures are not available. The best esti- 
mates show that on the Great Lakes and Mississippi in 
1918, 90,000,000 tons of freight were carried. In the same 
year 2,504,000,000 tons were moved by rail, and 1,200,000,- 
000 by motor truck. 

Highways have fallen short of carrying their share be- 
cause only within the decade has a medium been developed 
to escape the limitations of the man-drawn, ox-drawn a'nd 
horse-drawn vehicle, used for fifty centuries. 

Many elements have combined to prevent the rapid ap- 
plication of the motor truck to highway transportation. It 
was not like Adam, born mature. It had first to be per- 
fected that its efficiency might declare itselff. 

We have been hampered by ill-considered and in many 
ways unjust legislation. Bad roads have retarded our de- 
velopment and in this connection I ask you to note that 
our trucks have been just as much sinned against by bad 
roads as they have sinned by damaging such roads. 

But the greatest immediate obstacle to the expanding 
use of trucks has been our failure to fit in our activities 
with those of the railroads. 

In spite of all these handicaps this development has al- 
ready carried far. I should like to illustrate the progress 
with an example from official records. 

Importance Recognized by Industries Board 

During the world war the most drastic powers ever 
vouchsafed any governmental agency were vested in the 
War Industries Board. These powers included arbitrary 
control of fuel, transportation, raw material and labor. 
The manufacturer could operate, only providing the War 
Industries Board had classed his output a war essential. 

The motor truck industry in due course was summoned 
to Washington to prove its case. It was told that, with 
steel lacking for war purposes in France, the misuse of 
one pound was treason, and that only under conditions 
of utmost urgency could steel be granted for trucks to be 
used in this country. 

The reply made by the motor truck industry best proves 
the place taken by the power vehicle in our transporta- 
tion fabric. Its spokesman submitted to the War Indu.s- 
tries Board a list of the industries the Board itself had vo- 
ted to be essential to the war program. There were seven- 
ty-one kinds represented. All carried full priorities. 

An anlysis showed that of the seventy-one kinds of man- 
ufacture, sixty-six were using motor trucks to speed up 
production. These included thousands of the biggest firms 
in the United States. The Board immediately granted the 
steel. 

I believe that an almost equally forcible case could have 
been made for the passenger car, fo'r that too must be con- 
sidered in all questions involving highways transportation. 
The utility use of the motor car has won for it a place 
as a staple commodity. It is essentially a transportation 
medium. 

Passenger Cars Furnish Individual Transportation 

The only usual difference between the truck and the car 
is that the truck transports freight, and the passenger car 
transports persons. The difference between the passenger 
car and the railroad car is that the latter carries persons 
ill number, whereas the automobile furnishes an individ- 



ual transportation of infinite convenience and advantag^e. 

We believe that the good will of railway officials to 
highway transportation is near at hand. 

During the war Director Hines urged that wherever 
possible freight should be diverted to motor trucks to 
lessen rail congestion. 

Railroad Men Advocate Trucks for Short Hauls 

C. A. Morse, also of the Railroad Administration, 
has offered this opinion : 

''Considered as a unit practically none of the small 
branch railway lines feeding trunk lines pay expenses. The 
traffic gathered by them is turned over to the main line 
with a deficit attached, which has to be overcome during 
the main line movement before any profit is made. It 
would be a decided advantage if this traffic could be de- 
livered to the trunk line by means of motor truck." 

R. C. Wright, General Manager of the Pennsylvania 
Railroad, has stated that there is small advantafge in hand- 
ling L. C. L. freight up to forty miles. His advocacy re- 
sulted in the appointment of a committee from the Ameri- 
can Railway Association to analyze short haul conditions 
and to welcome overtures from reputable motor truck 
companies to handle such freight. 

We do not like to dwell unduly on the war as having 
established the place of the truck, yet beginning with the 
President of the United States it would be possible to 
quote virtually every war official of prominence in witness 
to the practical aid given by motor trucks. Surely this 
service can be extended to peace needs. 

Railroads have learned that prosperity cannot be de- 
fined alone in terms of tonnage. 

Formerly, the railroad in its capacity as public carrier, 
was not in a position to refuse unprofitable freight. Now, 
this can be diverted to a new and suitable medium, which 
permits the railroad to concentrate on profitable freight. 

Temporarily our railroads have reached the limit of their 
capacity. As now equipped they can handle no greater 
volume. Railway Age says they are 712,400 freight cars 
short. ^n\y 50 per cent of locomotives needed are avail- 
able. Five years is suggested as the minimum time in 
which railroad facilities can be brought to normal. 

Meantime is it not sound logic that present railroad 
equipment should be limited to remunerative work, leav- 
ing the short haul, L. C. L., to other mediums? 

No rational person considers the motor truck a rival of 
the railroads in long haul traffic. 

Trucks Cannot Compete with Railroads Over Long 
' Distances 

It has performed wonders in occasional emergency serv- 
ice, but the labor factor eliminates it for long distance 
work. 

A modern freight train will move 3,000 tons with a 
crew of six men. The same tonnage by motor truck 
would require 600 five-ton trucks, at least 600 drivers and 
possibly 600 helpers. 

That there may be wisdom in a re-arrangement of our 
present methods is suggested by a brief analysis of the fa- 
cilities of the short haul steam railways of the United 
States. This class I have limited to railroads having a 
maximum trackage of 100 miles, although many lines with 
more than this render a short haul service. 

Short Haul Lines and Their Equipment 

The figures were obtained from the Short Line Asso- 
ciation, and arc accurate as of April 1st. They show 659 
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roads of 100 miles or less. Their total mileage is 116,860 
an average of 25.6 miles each ; 160 are less than 10 miles in 
length, their average being 6.4 miles; 419 roads are less 
than 25 miles long, their average being 12.6 miles. The 
total number of locomotives, of the 659 roads, is 2,491, an 
average of 4 each ; 133 roads have but one locomotive. 

A foremost railroad authority has frankly conceded that 
no longer will such lines be constructed either as individ- 
ual lines or branches of trunk lines. 

If Mr. Wright is correct in his figure of 40 miles as the 
minimum distance for L. C. L. haulage, then there is no 
place for almost two-thirds of them. The future tendency 
will be to substitute other agencies. 

In planning to eliminate such roads there arises the 
problem of taking care of their owners. Stockholders 
should be protected, but a system which is economically 
in error cannot be maintained artificially. 

In many cases these lines were established by trunk rail- 
roads to serve as feeders. Their stockholders might be 
compensated through an exchange of their securities for 
stock in the parent company. It is possible also to sell at 
profitable prices all equipment, including rails, freight cars 
and locomotives. In some cases terminals might be taken 
over by trucking companies. 

Typical Case of Trunk Line vs. Railroad 

There is also the suggestion that stockholders in short 
line railways might themselves embark in motor truck 
haulage. In connection w^ith the growing rivalry between 
short line rail companies and motor truck haulage con- 
cerns I have selected from a ma«s of litigation one case 
that is typical. It shows all the arguments, good and bad, 
all the handicaps and possibilities of both sides. 

This case was heard before the Public Service Commis- 
sion of Nevada. It concerns the effort of two Italians, 
Ginocchio Brothers, to get a certificate of public conven- 
ience to operate a motor truck haulage company. Op- 
posed to them, was the Virginia & Truckee Railway Com- 
pany, operating between Reno and Minden. 

The railwav company had much on its side. It was in 
possession of right of way, and claimed to be operating 
satisfactorily. It paid its taxes. It was asked that Gin- 
occhio Brothers be compelled to deposit bonds to the 
amount of $10,000, establish freight stations and passenger 
depots and adhere to complete tariff shedules. It argued 
that the truck company could not operate during part of 
the winter, whereas the railroad was an all-year service. 

But especially instructive was the railroad's presentation 
of the financial phases of the subject. It was set forth 
that the net income was only $8,845 for the year ending 
Tune 30th, 1919, that the scrap value of the railroad was 
$450,000, that if the owners saw fit to junk their assets and 
invest in staple securities, they could get an income of 
$27,000, or three times as much as their operating gains. 

It was also urged that the addition of another carrier 
would depreciate the revenue of the railway, result in 
poorer service and higher charges. 

Ginocchio Brothers argued service. They proved that 
their trucks covered 51 miles between Reno and Gardner- 
ville in three hours and twenty minutes, picking up and 
delivering freight at residences, farm houses, warehouses 
and stores. Two or three days elapsed in similar railroad 
freight shipment. 

The truck service was said to be no more disqualified by 
storms than that of the railway. 



Many customers supported the Messrs. Ginocchio, and 
said they gave a service not possible by the railroad. 

The Commission ruled that railroad freight service for 
short distances in less than carload lots has become waste- 
ful and obsolete. It granted the right of operation to 
Ginocchio Brpthers, welcomed the addition of such serv- 
ice for the agricultural, live stock and mining sections 
of the state, and recommended that the railroads install 
similar facilities. 

Properly speaking, there never should have been any 
conflict in this case. Under a proper system of co-opera- 
tion, the effort would be to find out which of the medi- 
ums could most economically, efficiently and profitably 
serve this section. This determined, the right facilities 
could be applied, and the other withdrawn. 

Truck Lines and Railroads Should Co-operate 

With co-operation and con.stantly increasing efficiency, 
motor trucks should be able to serve the great central 
truck railway lines by hauling to them, free of deficit, a 
volume of tonnage to be moved distances in bulk. 

State utilities commissions everywhere are studying 
highway motor transportation. Such researches divulge 
amazing instances of service. There is one forty mile 
route between Akron and Cleveland which relieves the 
railroad between these cities of a demand for 800 freight 
cars weekly, suggesting a possible yearly saving of 40,000 
cars for other purposes. 

The great strain in our modern transportation systems 
is to be found at the terminals. Freight cars move on an 
average of only 25 miles per day. We also have the spec- 
tacle of something like 2,400,000 freight cars with an aver- 
age capacity of 50 tons carrying seldom as an average 
more than 32 tons carload lot shipments and 7 tons in 
L. C. L. shipments. 

If we could, by abolishing junction and terminal delays, 
bring the daily average mileage up to 37>$ miles per car, 
there wQuld be the equivalent of an addition of 1,200,000 
cars. 

. At such centers as New York, Cincinnati, Minneapolis, 
Cleveland, Louisville, Grand Rapids and St. Louis motor 
freight terminals are exercising important influences on 
transportation and production. 

In New York trucks collect freight from various points 
within a radius of thirty miles, then haul it to an outlying 
terminal, Mott Haven, to escape central congestion. It is 
then shipped in railway freight cars to Boston and thence 
distributed by trucks wMthin. a radius of thirty or forty 
miles. 

This properly allots haulage — the short distance for the 
truck and the long distance for the railwoy. It eliminates 
two or three minor railroads and consequent congestion 
and delay at the junction points. 

What Trucks are doing for Cincinnati Terminals 

The entire transportation industry of the United States 
is studying with interest the achievement of Cincinnati, 
recently informatively presented in the Saturday Evening 
Post by Mr. Hungerford. 

In Cincinnati railway terminals are bunched, yet owing 
to truckage congestion, an average of two days and four- 
teen hours used to be required to move a freight car a 
few miles between stations. Now similar distances are 
covered in fourteen minutes by fifteen five-ton trucks, 
which transfer freight from terminal to terminal. 

(To he oonUnueAT^ T 
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Taylor Society Presents New Industrial Developments 



MPORTANT new developments in labor relations, 
management, production methods and selling were 
brought out at the meeting of the Taylor Society held in 
Rochester, N. Y., May 6, 7 and 8. Prominent manufac- 
turers, managers, industrial engineers and sales execu- 
tives from all parts of the country presented papers and 
took part in the discussions which proved that the society, 
which has for its object the promotion of scientific man- 
agement, is extending its field beyond the factory. The 
meeting was held under the auspices of the Industrial 
Management Council and the Manufacturers' Council of 
Chamber of Commerce. 

The first regular session was held on Friday morning, 
Henry S. Dennison, President of the Taylor Society, pre- 
siding. Mr. Dennison, President of the Dennison Mfg. 
Co., Framingham, Mass., is widely known as a progressive 
employer and served on President Wilson's National In- 
dustrial Conference. He urged that as fast as solutions 
of industrial problems are approached Taylor principles 
be applied to other problems. 

In a paper on 'The Necessity of Planning in Adminis- 
tration," J. William Schulze of the J. William Schulze 
Co., New York, pointed out that planning is needed just 
as much for the president's job as for the machine opera- 
tor's job. Too mamy factories, he declared, are carrying 
on production on the basis of orders coming in day by 
day. This results in peaks and slackness, over-production 
of some lines and shortages in others, price fluctuations, 
ill-will of the trade and similar troubles. Based on analy- 
sis of all factors rather than on guesses, the methods of 
planning 3, 4, 6 and 12 months ahead were described. 
Planning should be extended to future developments and 
to anticipation of profits. The three essential factors 
are, (1) Coordination between future plans and policies 
of business and current operation ; (2) close interfunction- 
al relationship between operating plans such as produc- 
tion and sales and capacity^ and (3) profits and financial 
stability must be planned for, these being the two objec- 
tives of business. 

An important phase of the planning of factory opera- 
tions, "Balance of Work," was described by William D. 
Hemmerly, resident engineer, The Thompson & Lichtner 
Co., Boston and New York. By its means the manage- 
ment is enabled to ascertain accurately, constantly and in- 
stantly the condition of the plant insofar as work ahead 
is concerned. It keeps the departments balanced and co- 
ordinated instead of allowing one to run ahead of the 
other. It helps to keep operations as close to capacity as 
possible ; permits better delivery promises and selling pol- 
icies: employment according to needs, and timely provi- 
sion of tools, etc. To carry out this function it is neces- 
sary to ascertain and maintain statistical information on 
capacity of all machines and work places, employees and 
tools. Three mechanisms for this work were described 
sorting trays, index visible and hook planning board. 

How an industrial community has coordinated its facil- 
ities for serious study of problems and for cooperative 
action for progress was told by Henry T. Noyes. General 
Manager, Art in Buttons, Inc.. in an address on ''Admin- 
istration in Rochester." Although turning out a diversi- 
fied line of products including men's clothing and occes- 
sories, shoes, cameras, technical instruments and machine 



tools, all the prominent manufacturers of the city have 
organized to work out basis principles of all industry 
which would be of practical help to each of them. The 
purpose of the work is industrial progress, not as dem- 
onstrated in one "show plant," but progress in which all the 
industries of the community rise together. Ten years ago 
fifteen executives representing the principal industries met 
together once a week and began the study of labor turn- 
over, wage rates and similar questions. Finally in 1914, the 
Industrial Management Council of the Chamber of Com- 
merce was organized and the industries assessed in propor- 
tion to the number of employees in order to provide the 
large sums needed for expert investigators and executives. 
The Council is divided into groups including those for 
managers, superintendents, employment and service men, 
production men, cost accountants, and office manag^ers. 
During the war all industrial facilities of the city were co- 
ordinated so that there was no bidding by manufacturers 
for labor, and workers were ''drafted" from the plants for 
war tasks. 

William O. Lichtner, Thompson & Lichtner Co., pre- 
sented an important paper on "The Promulgation of 
Standards by the Taylor Society." He urged a systematic 
pooling of the knowledge and experience of the members 
of the Society. He submitted the beginning of a diction- 
ary of standard terms with the aim of eliminating the pres- 
ent confusion. He urged the standardization of organiza- 
tion plans with clear definitions of the functions of busi- 
ness officials. He formulated basic policies for bonus pay- 
ments and base wage rates. 

How manufacturers are losing production because of 
improper factory lighting was demonstrated by Ward Har- 
rison, well-known illuminating engineer of Cleveland. In 
a paper on "The Necessity for Standards of the Relation 
Between Illumination and Output," he pointed out that 
t^sts in factories had shown that many manuf^turers are 
saving $1 in improved lighting and wasting $}0 in produc- 
tion. Increased production amounting to from 10 to 20 
per cent have followed lighting betterments. He said that 
night shifts were inefficient partly because of poor light- 
ing. In plants averaging 100 sq. ft. of floor space per em- 
ployee the cost of good artificial lighting per foot candle 
supplied is usually not over 0.1 per cent of employee's pay 
during the period. In discussing this paper, W. H. Leffing- 
well of the Leffingwell-Ream Co., showed charts which 
plot lighting intensities on every square foot of an office 
or factory by d'fferent colors. 

**Can Industrial Democracy Be Efficient?" This ques- 
tion which is facing many industries in which workers are 
demanding greater participation, was answered by sig- 
nificant facts from the experience of the men's clothing in- 
dustry in Rochester. This industry, which is the most 
highly organized in the country in its industrial relations 
v.as described by Dr. Meyer Jacobstein, labor manager, 
Stein-Bloch Co. A strong organisation of nianufact ircr''. 
the Clothiers' Exchange, and a strong union of workers, 
the Amalgamated Workers of America, are cooperating 
for law^ and order, improved production methods and 
greater efliciency in the industry. After a year of opera- 
tion the ''Rochester Plan" shows higher standards of pro- 
duction, decreased labor turnover, operation uninter- 
rupted by strikes and more satisfied workers. The indus- 
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try employs 15,000 to 20,000 workers and where a year 
ago only 25 per cent belonged to the union, now 90 per 
cent are meijibers. And yet, according to Dr. Jacobstein, 
wages are lower by 25 to 50 per cent than they would 
have been had there been no union, because the union has 
a stabilizing effect on wages which would rise owing to 
labor shortage. The plan consists of the representation 
of the employers by "Labor Managers" assisted by em- 
ployment managers, production men and time-stud^ men ; 
and the representation of the workers by shop chairmen 
and a union manager. Disputes are settled by an arbitra- 
tion court presided over by an impartial chairman whose 
salary is paid by both sides and whose decision is final. 
This industrial democracy plan is working effectively be- 
cause it is training leaders from the rank and file of work- 
ers; it has the full consent of the workers; it is educat- 
ing the workers to the value of technical efficiency and 
scientific management, and it is putting the industry on 
a fact basis. A number of labor managers for other em- 
ployers gave further evidence as to the success of the plan. 

"The Worker's Reaction to Scientific Management" was 
the subject of an interesting address by William R. Leiser- 
son, chairman of the Labor Adjustment Board of the Ro- 



cards, and daily labor inventory. The most important con- 
clusion reached was that Taylor methods must be applied 
to sales work and a number of prominent manufacturers 
and sales executives are to have further conferences in 
the near future. 



New French Folding Seat Very Ingenious 

The folding seat has long been a problem, especially in 
the enclosed car where the passengers expect and buyers 
demand something neat in appearance as well as rigid 
and substantial in construction. A French design of fold- 
ing seat, as pictured herewith, seems to have these desira- 
ble qualities, as well as an ingenious form which permits 
of several variations. 

As shown at A, .the seat is folded down out of the 
way, not in use, the upholstering at the left representing 
the partition between the driver's and the passenger's com- 
partments. When a temporary seat is desired, it can be 
drawn up to the position shown at B. In this position 
the person using it is riding backwards and using the up- 
holstery of the front of the compartment as a seat back. 

In the normal, or full open, position as shown at C, the 




Barth«lemy Folding 8«at which It shown cioMd at A. oponod with tho back to the routo at B, and opened facing the route at C 



Chester Clothing Industry and during the war connected 
with the Government's industrial activities. He declared 
that labor as such was not opposed to scientific manage- 
ment or to improved production, but that, expressing a 
basic human attitude, it is afraid of change. Before sci- 
entific management can be installed, he said, it is neces- 
sary to educate the workers and explain to them the whole 
truth. The purpose of management, he declared, is to get 
results not to assert authority. The psychology of the 
workers must be studied, understood and taken into con- 
sideration. He said that the workers know what a fair 
day's work is and that standards should be a combination 
of their ideas and those of the management — both sides 
having experts to represent them. Many workers are not 
opposed to piece-work if they have a strong union to pro- 
tect them from rate cutting. If the workers have a share 
in responsibility of distributing the total wage bill of the 
industry, as in Rochester, they see that wages are fair. He 
said more responsibility in management is necessary. 

The afternoon of May 8 was devoted to nine round ta- 
ble conferences on the following subjects: Coordination 
of sales and production ; scientific methods applied to 
sales operations; planning, routing and control of work 
in process; standards of performance (including time 



seat opens out in the usual manner and provides a lazy 
bjick which is upholstered, as well as leg room in front, 
for a passenger riding in the usual position, that is facing 
to the front. 

The sketches are reproduced from Moniteur de la Sel- 
lerie, a French publication, which gives the name of the 
inventor and constructor of this seat as Barthelmy. 



Exports for February, 1920, included 2,889 commercial 
cars and chassis, worth $4,130,468; 11,221 passenger cars 
and chassis worth $11,604,622; 3,449 motorcycles valued at 
$920,403 ; 3 airplanes worth $44,000 and parts valued at 
$6,494; magnetos, spark plugs, etc., worth $251,876; tires 
and tubes worth $4,277,969; gas, gasoline and kerosene 
engines amounting to 10,222 worth $3,456,623, and engine 
parts exceeding a million dollars' worth. 



A tractor manfacturer hid automatic counters inside of 
a tractor which he sold, and at the end of a year called 
it in for overhauling. The machines indicated the equiv- 
alent of 60,000 miles, while enough fuel had been con- 
sumed to drive a motor car 120,000 miles at the rate of 
40 miles an hour. 
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Helpful Hints for Designers and Draftsmen 



Influence of Molybdenum on Chrome Steels 

Of late a great deal has been heard of molybdenum and 
its influence on other steels. During the war there was a 
great scarcity of tungsten and other alloys, and an inves- 
tigation into the merits of molybdenum proved that it 
will replace many of them acceptably. Moreover, from a 
selfish standpoint, it is obtainable in the United States in 
large quantities. 

Among the uses for which it is said to be particularly 
useful is as an addition agent in chrome steel. When used 
in this way it is said to increase the elastic limit to a moie 
marked degree than would the further addition of chromi- 
um, but wiih the most important difference that the brit- 
tleness is not increased but actually decreased, the greater 
toughness being shown by the higher elongation and re- 
duction of area. 

' A chrome-carbon steel analyzing as indicated, properly 
heat treated to develop its best '^balanced" properties, 
showed the following: 

Carbon Manganese Chromium Molybdenum 
0.27 0.63 0.99 None 

(1 in. round) 

Elastic Tensile Elongation, Red. of Area, 
Limit Strength Per Cent. Per Cent. 
130,000 139,000 16.5 58 

Upon substitution of part of the chromium by molyb- 
denum the steel developed the following properties: 

Carbon Manganese Chroiumm Molybdenum 
0.26 0.64 0.76 031 

(1 in. round) 

Elastic Tensile Elongation Red. of Area, 
Limit Strength Per Cent. "Per Cent. 
142,000 151,000 18.5 62 

Even where no higher physical properties are required 
or desired, the certainty of the results, the increased ma- 
chinability and the other commercial shop practice econ- 
omies materially outweigh the increased cost of the ad- 
dition of molybdenum to the steel. 

From an automotive standpoint the increase of almost 
V per cent, in tensile strength when combined with 12 per 
cent, greater elongation is most valuable, especially when 
translated into reduction of weight permissible by keep- 
ing the strength equal but using smaller sections. On this 
basis, it should be possible to take between 60 and 100 
pounds weight out of a 2,600-2,800 pound car. 



New Form of Rivet Produced by War 

Among other things which our engineers found sus 
ceptible to improvement when speeding up the industrial 
machinery during the war was the rivet. To the layman, 
it might seem that a rivet which is going to be heated red 
hot and then pounded into place might equally and indif- 
ferently be any shape at all, that the process of heating 
and pounding would make it fill the hole. But this is not 
the fact. 

The ordinary rivet has a finished head on one end, and 
is headed only on the other after going into the hole. The 
flow of metal from this second end fills that side of the 
hole all right enough; but on the side of the pre- 
pared head, from which there is no flow of metal, theie 



is a tendency for the hole not to remain quite filled, as 
indicated in our cut. So the efficiency men who had re- 
sponsibility for the production of our shipyards proceeded 
to design a rivet which would fill its hole completely under 
the gentle ministrations of the machine. The result is a 
rivet which has, on its prepared upper end, only enough 
of a head to prevent it from falling through the hole and 
out the other side. When this is inserted and the riveting 
gun put into action against it, there is a flow of metal from 
both ends of the rivet into both ends of the hole, and the 
hole is accordingly filled tight. 

Heretofore, in large constructional work, it has been 
necessary to ream the rivet holes so as to have a perfect 
fit for the rivet. With the bulb-head rivets such precau- 
tions will not be necessary because the rivet will be made 
to fit perfectly by the pounding of the riveting gun. 

Another interesting development in riveting science is 
seen as a natural consequence of this. Rivets on the fin- 
ished articles must show heads of various styles and sizes; 
so under the old system it was necessary to carry in stock 
a variety of rivets. Now however, the only thing the stock- 
keeper has to keep track of in rivets is the size of the 
shank, for with the head formed during the process of 
driving the rivet, the single shape takes care of all de- 
mands. ^ 



Possible Method of Fusing Tungsten Claimed 

Most of us are familiar with the tungsten filament elec- 
tric lamp, but few are aware that the filaments which give 
so effective a light are made from metal without ever 
havitig been fused. The melting-point of tungsten is 
about 30CO' C. (5432^ P.), a temperature which, it need 
hardly be said, has been beyond that attainable in any 
ordinary metallurgical furnace. A method of actually fus- 
ing this refractory metal has now, it is said by a German 
authority, been devised by a Berlin engineer, which will 
permit of the metal being cast in any desired form, and 
subsequently being worked, into any malleable shape in- 
cluding wire for electric lamps. Incidentally it would ap- 
pear that tungsten carbide will also become available, and 
as this carbide is practically as hard as the diamond — the 
difference being only as 9.8 to 10— it will be used in fu- 
ture for those numerous grinding and cutting operations 
which can only be effected at present by the diamond. 
The further development of this new process will cer- 
tainly be followed with much interest in many quarters. 



Power from the Wind at Low Cost 

Ordinarily a person does not think of the wind as a 
source of power, yet when analyzed carefully, it is found 
that the ordinary windmill or wind engine is a producer of 
power at very low cost. The installation or first cost of 
a wind engine is approximately the same as for a gas, 
gasoline, or oil engine plant to do equal work. Conse- 
quently, the advantage of the wind engine lies in its cost of 
maintenance, which is very slight, practically nothing 
Moreover, the wind engine reduces the amount of attend- 
ance necessary. 

A wind with a velocity of at least 5 to 6 miles per hour 
is necessary to overcome the friction of a wind engine, 
and when the wind increases to about 25 miles per hour, 
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the limit is reached at which it is safe to allow the machine 
lo continue at work, when the governor comes into ac- 
tion and turns the head so as to present the edge of the 
wheel to the wind instead of its circular fa'ce. Although 
it has been stated occasionally that it is necessary to allow 
for a possible dead calm extending over eight or nine 
•days as a maximum, it has been found from observations 
that have been made that during a period of three years 
a total of only four days and three hours of absciute calm 
were recorded, and at no period were there more than five 
consecutive days when the velocity of the wind did not 
rise above 10 miles per hour. From another series of ob- 
servations lasting over ten years, it was found that during 
the one year of least wind there were only eight occa- 
sions upon which the average hourly velocity was less 
than 6 miles per hour on three consecutive days. It must 
be noted that this does not imply that during such days the 
wind did not rise above 6 miles per hour, and it is probable 
that a machine which could have been actuated by a 6-mile 
wind would have been at work part of the time. The 
strongest winds and the fewest calms occur in winter; 
consequently, the average velocity of 15 miles per hour is 
available for eight hours per day. 

The statistics available of daily wind are useful, but too 
much reliance should not be placed upon them for any 
number of hours of daily work. Even over short periods 
the wind does not blow at a constant velocity, and there- 
fore it is wise to assume a total working period of, say six 
to eight hours per day of twenty-four hours. 

The efficiency of a wind engine based on the number 
of square feet of annular sail area decreases with the size 
of the wheel. For ordinary work the most efficient sizes 
are from 8 ft. to 12 ft. Over 12 ft. the efficiency falls off 
very rapidly, and when a diameter of 20 ft. or more is 
considered the cost becomes so high and the efficiency de- 
creases to such an extent that mechanical power may prove 
the better proposition, but at the same time wind engines 
are used — and used profitably — up to a maximum of 40 
ft. The peripheral or rim speed of revolution depends 
directly upon the velocity of the wind and is indepen- 
dent of the size of the wheel, consequently in any 
particular wind the number of revolutions of a 24 ft. 
wheel would be only half that of a 12 ft. wheel. The 
power given out by the larger wheel would be greater, 
but the low velocity would practically eliminate the ef- 
fectiveness of the kinetic fly-wheel action, which is such 
a valuable asset in the smaller sizes. 

The wind is such a valuable factor that the only relia- 
ble means of ascertaining the power of a wind engine is to 
measure the work done after its erection. There are sev- 
eral formulae, but calculations resulting from them cover 
such a wide range that they are, not of much practical use. 
It is best to get a good engine of suitable size from a good 
maker, and to consider only the average result obtainable. 

The velocity of the wind increases with the height 
above the ground, so that by doubling the height of the 
tower nearly twice the power is obtained. It therefore 
becomes a question between a small mill and a high 
lower or a large mill and a low tower, but owing to the 
difficulty and danger of mounting the tower, mills are 
rarely placed higher than about 50 ft.; a height of 40 ft. 
being the usual maximum. A rule sometimes given is that 
the heii^ht of the tower should be three times the diameter 
of the wheel. Obviously, mills are most efficient in ex- 
posed positions where the force of the wind from any di- 



rection is not baffled by trees, but at the best they are 
large, expensive structures for a small duty. The efficiency 
depends so much on the workmanship and design that it 
is useless to buy a cheap machine. 



German War Expedients With Metals 

Some of the unusual and unique metallurgical ex- 
pedients to which the Germans resorted during the war 
to obtain copper from its alloys and also tin and other 
metals as well as the substitution of electrolytic iron for 
copper are recounted for the first time by U. Engelhardt 
in the Electrotechnische Zeitschrift. Extracts are as 
follows : 

The dearth of copper has helped various other metals 
to the front; that it would also set up an, at least tem- 
porarily, important electrolytic-iron industry was hardly 
to be expected. Artillery trials having demonstrated that 
electrolytic iron could replace copper as material for the 
driving bands of shells without putting undue stress upon 
the guns, three large experimental plants for the manu- 
facture of electrolyti: iron were started at Leipzig in the 
Langbein-Pfanhauser works, in Berlin, by Siemens and 
and Halske A. G., and at Bitterfeld by the Griesheim- 
Elektron Co. The two companies last named then erected 
new plants at Munchen and Bitterfeld for 200 tons of 
electrolytic iron per month; the Bitterfeld plant, how- 
ever, was not in full working order by the end of the war. 
The process adopted was that of Langbein-Pfanhauser as 
further developed by Prof. Fischer, now director of the 
Coal Research Institute at Muhlheim on the Ruhr; 
anodes of Martin-iron are electrolyzed in ferrous chloride 
to which hygroscopic salts are added. Some new electro- 
lytic iron processes, worked out by Siemens and Halske, 
Schlotter and Estelle were still in the experimental stage 
at the date of the report, and at present electrolytic iron 
remains too expensive on the whole. 

With respect to copper itself the problem during the 
war was to obtain a pure copper from the miscellaneous 
alloys which the mobilization of copper brought in. 
Several copper refineries were built in Germany and 
Austria, notably by the Siemens companies. The brass 
utilized comprised door brasses, candle-sticks, picture 
frames, taps, crucifixes, etc.; the brass was melted down, 
the zinc oxidized and the crude copper cast into anodes 
and treated in the electrolytic refineries. 

The requisition of bronzes, largely church bells, fol- 
lowed that of brass. The disintegration of the heavy 
strong bell metal gave some trouble; the bells were in- 
verted, filled with water and then shattered by exploding 
cartridges in the water. The bronze was then fused into 
anodes for electrolysis. Engelhardt does not give par- 
ticulars, but mentions that the accumulation of stannic 
acid in the anode mud and in the electrolyte disturbed the 
electrolysis, and that some copper was first lost and 
recovered contaminated with lead and other impurities; 
those difficulties were, however, eventually overcome. 

The recovery of tin was another difficult problem. 
Germany possessing hardly any tin ores, the stannic anode 
mud had to be reduced to tin, and special attention was 
further paid to the recovery of tin from bushings, and it 
is said that they have been very successful, and that some 
works have also managed to economize tin by adopting 
electrolytic processes in their tin plating shops. 
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New and Improved Ideas in Body Finishing 



Troublesome Specks in Varnished Work 

This trouble is as old as the art of varnishing itself. It 
it no respecter of surfaces, conditions or men. It is com- 
mon to all shops and all seasons, although of course, more 
common in some shops than in others. But no shop is en- 
tirely exempt from visitations of the trouble. There are 
several causes which generate specks in varnish. First 
of all the specks may have originated in the coats preceed- 
ing the varnish. Thorough rubbing of the surface with 
water and pumice-stone will remove the specks provided 
there is sufficient body of varnish to permit rubbing it 
until these specks are brought down. 

Specky varnish may be caused by opening the con- 
tainer and exposing the varnish to the air and whatever 
dust or dirt is floating abou,ti the place. They may come 
from the dust and dirt in the room at the time of varnish- 
ing, and during the period that the varnish remains tacky 
following its application. The trouble may be due also to 
a varnish not sufficiently matured or to some technical 
error in manufacture. Another cause and one which dur- 
ing many years of close observation and experiments ex- 
perts have determined to be correct is this: ''High-grade 
varnishes absorb moisture from .the air very readily, and 
further tests have shown that this moisture forms with 
the turpentine a crystalline hydrate, which separates in 
small grains* having an appearance very similar .to sand. 
It is these crystals which constitute the specks in the var- 
nish as it is spread over the surface. Specks from this 
source cause extra trouble on the warm* moist days of 
summer when the atmosphere is saturated with moisture. 
Upon such days the varnish albsorbs an increased amount 
of moisture, and fliis moisture acting upon the turpentine 
medium in the varnish causes the specks to appear. The 
pervention of these specks in varnish is, as a rule much 
easier than the cure. An immature varnish, or one not 
exactly ripe at the time of its rpceipt, develops specks 
plentifully. Such a varnish, if stored for several months 
following its receipt, will settle and cure out, and by a 
natural process of chemical change, eliminate the cause 
which produces this trouble. 

The use of a dirty brush is often a fruitful source of 
varnish specks. No brush, dirty, or in a condition to dis- 
tribute dirt or specks upon the surface, should be used in 
varnishing. A new varnish brush should first be broken in 
for applying rubbing-varnish coats, and during the course 
of this work its condition should be noted from time to 
time, and as soon as the loose dirt has been washed and 
forced out of the brush it can be taken over for putting on 
finishing-varni&h coats. There is, perhaps, no absolutely 
complete method of preventing specks in varnish, but by a 
thorough system of surfacing, giving each coat the a,tten- 
tion due it* and by providing suitable quarters in which to 
apply the varnish and give it the proper protection during 
that critical time when it is drying free from dust, the mat- 
ter can be very well taken care of. In the shops where a 
system of water-washed air is forced into an apartment 
absolutely clean, and invariably maintained clean, it is pos- 
sible to so take care of this trouble that finishers may no 
longer be disturbed by it. 

In this day of the vacuum cleaner and of superior meth- 
ods of maintaining cleanliness in the varnish room, it 



should be easily possible to redlice this trouble of specky 
varnish to the minimum. By jt'he exercise of expert skill 
and knowledge in handling and taking care of the varnish, 
and in preparing the surface for its reception, ninety per 
cent of the cases of specky varnish can be eliminated, 
which means a finer and more durable finish. 



Battleship and Similar Grays 

Probably one of the most, if indeed, not the most popular 
grays used in automobile work today is battleship gray. 
Possibly sentimental reasons, resulting from the European 
war situation* are responsible for the present existing pop- 
ularity of this particular gray. However, aside fro all these 
reasons the fact that this gray is a very durable color, easy 
to maintain, and in no respect objectionable from a "loud- 
ness" of color, accounts in large part for the wide spread 
use it now enjoys. 

French gray, a soft, warm, pleasing gray, is also much 
thought of at present, and many cars dressed in this color 
may daily be seen on city boulevards. Automobile grsLy 
cadet gray, and 20th century gray are also very much in 
evidence in New York, Boston, Philakielphia and Chicago, 
They are for the most part, cool, quiet, neutral colors, neat 
and effective, and while g^iving the car a "dressy" appear- 
ance they do not unduly attract attention. 

Nevertheless, battleship gray holds chief public facor 
and when readers of this department are approached for 
the selection of a gray they can commend this color as one 
approved by the very elect, and suitable for any porpose, 



Lettering Motor Trucks and Wagons 

Continuing the remarks in the last issue relative to let- 
tering, the best way to start a lettering job is to pounce 
the surface with whiting or rub it with pieces of sliced 
potato, the white of an egg, or with anything composed 
in large part of starch, glue or albumen, to prevent gold 
leaf sticking to it. In the great majority of cases whit- 
ing or ordinary charcoal will suffice to prevent this trouble. 

In using gold leaf always employ the best grade. Dou- 
ble X, deep, gold leaf quoted at from $7.25 to $7.50 a pack 
probably much higher at this writing, is always a finer 
appearing job and a better wearing one. Such a leaf can 
be varnished over several /times in succession and the sur- 
face can be cut in with color, leaving this gold leaf work 
intact and largely in its original purity of shade. At any 
rate, gold leaf looks its royal self under repeated and suc- 
cessive revarnishing and painting repairs. An inferior 
grade of leaf generally loses its lustre before the carriage, 
or wagon, or car, is shopped for its first repainting or re- 
varnishing. It is obvious, therefore, that from any point 
of view, gold leaf of prime quality is cheaper than the "just- 
as-good cost-you-less kind." 

Before lettering on glass clean the surface with a mix- 
ture of .two-thirds denatured alcohol and one-third p^re 
water. Saturate a woolen cloth with this solution and then 
dip it into good bolted whiting. Smear the glass in solidly 
with this alcohol-water-whiting mixture and upon evapor- 
ation of the alcohol and water wipe dry with successive 
pieces of clean cloth free from lint. 

A size for gilding on glass should consist of either 
gela,tine or isinglass (a product of the air-bladders of the 
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sturgeon). Put five pieces of the size of a kernel of coffee 
of either of the above materials into a saucepan until half 
of the water is boiled away. Then add enough cold water 
to make the saucepan full. 



Springtime Hints for Motior Car Painters 

This is a season of the year when all hands are rushed. 
Business has increased wonderfully during the past few 
weeks as it always does about this time of the year. Car- 
riage owners who, a month ago, could not be induced for 
love or money to send their work to the paintshop are now 
almost fighting for a chance to get their work placed for 
prompt handling. 

It is a good plan to get as much of the heavy repair 
work as possible out of the way before the real spring rush 
of business begins. If this has been done, only a small 
volume of heavy pain^ting repair work is now going 
through the shop. This is as it should be. With this class of 
work for the most part well out of the way the painter 
can take hold and successfully handle about all of the 
touch-up and varnish jobs .that he can get started his way. 

This class of work can be handled as a rule in large 
vohnue because it can be handled quickly and rapidly 
turned into money. The jobs that clog up the shops are 
those which require a considerable length of time to paint 
and finish; and after finishing, a considerable length of 
time is taken in gcjtting the work out of the shop and into 
the possession of the owner. 

To touch up and varnish the carriage or automobile 
carries a number of apparently simple, but at the same 
time, exceedingly important operations. As soon as t»he 
work is brought to the shop all parts that are to be re- 
moved should be taken off the job and carefully labeled. 
All grease and oily substances should be carefully removed 
from the surface, after which, the varnish should be 
rubbed sufficiently to lay down the gloss and fit the sur- 
face for revarnishing. The next step consists in matching 
the color after which the work should be carefully gone 
over and all surface defects touched up with a matched 
color. 

Touch the work up carefully and confine the color to 
the exact surface defect. Put the color on smoothly. 
Never daub it on. On the contrary lay the color as smooth 
as possible. The next step consists in washing up the sur- 
face preparatory to finishing:. This is one of the very im- 
portant steps in the work. Use plenty of clean, fresh water. 
Use two pails, two soft fleece wool sponges, two chamois 
skins, and two wash brushes or water tools. Keep one set 
of wash tools for the final washing. 

After washing proceed to finish the body of the job, 
later taking the running parts in hand following a treat- 
ment closely allied to that given the body. Some of these 
touch-up and varnish jobs will be found to require an ex- 
tra coat of varnish. Where the surface is considerably 
traced with fine cracks, it will be necessary to apply an 
extra coat of varnish which coat should be rubbing varnish. 

It not infrequently occurs that .this surface condition 
does not reveal itself until the work has been rubbed with 
pumice stone and water. If the price made for the work is 
based upon one straight coa,<^ of varnish, the painter will 
find it advisable to notify the owner immediatelv or the 
party in charge of the work vested with authority for mak- 
ing contracts. Usually such notification will result in an 
order for the extra coat of varnish. 

All touch-up and varnish work before released for seiv- 



ice should be carefully inspected and defects made good 
by carefully touching up. This practice results in balanc- 
ing up the w^ork and giving the finish throughou.t more 
uniformity. 



Polishing the Flat-Finish Parts 

Door jambs, rabbets, edges and all parts of the car in- 
terior, or parts classed with the interior which are handled 
to a greater or less extent, had best be finished without 
gloss — given in fact, what is known as a rubbed and pol- 
ished finish. This same advice applies to similar parts of 
closed horse-drawn carriages such as broughams, landau- 
etc. These parts may be brought up with rubbing varnish, 
over the color coats and carefully rubbed with pumice 
stone and water and then flowed with a coa,t of polishing 
varnish. This varnish when thoroughly dry, should then 
be rubbed, first with water, using a varnish polish for this 
work. Of these polishes there are a number of excellent 
ones on the market. 

If, however, it is preferred to use a shop-made polish 
here is a formula which the writer is in a position to vouch 
for : sweet oil, yi pint ; vinegar, yi pint ; denatured alcohol, 
1/2 pint; turpentine, yi pint, and gum Arabic, 3j/4 table- 
spoonfuls. Dissolve the gum Arabic in the vinegar and 
then add the other ingredients. The process of polishing 
consists in using enough clean wadding to make, when 
tightly rolled in the hand, a ball as large as a hen's egg. 
Mix the cotton into the mixture frequently until it be- 
comes thoroughly sa,t^urated — thickly coated or encrusted 
on the rubbing side of the ball. Keep this ball in one po- 
sition and rub hard and firm, maintaining a sharp friction. 
When the pad sings and creaks under the pressure it is 
doing its appointed work. This high brilliant polish finally 
clejaned off with a bit of alcohol .tossed upon a cloth, will 
stand handling without injury — and herein lies its ad- 
vantage. 



Missouri Has 1 Tractor to Each 40 Farms 

Statistics collected by a field agent of the Dept. of 
Agriculture, last fall, and continuing to Dec. 1, indicated 
that there was a farm tractor in that state for each 40 
farms, a total of 3,332 tractors of 60 different makes. 

The census shows that on June 1, 1919, there was re- 
ported on Missouri farms, 3,332 tractors and since that 
time sixteen companies have delivered to dealers and 
farmers 2,700 or more machines, or a total to Dec. U 
of more than 6,532. One large concern shipped in 1,100 
tractors since that time. Logan believes that a perfect 
resurvey would doubtless locate not less than 7,200 
tractors in the State. 

The largest number of tractors, continues the report, 
are found in the northwest, west, central and east Mis- 
souri, with Nodaway, Platte, Callaway and Lincoln 
Counties, each having more than 100 in operation on 
June 1. According to dealers. Carter, Douglas, Ozark, 
Shannon and Taney counties have no tractors used solely 
ior farm purposes. Those makes of tractors reported 
as having sold over 200 in use on farms at that time were 
the Avery, Fordson, International, Mogul, Moline and 
Titan. 



There are 27 cars, three motorcycles and two trucks in 
the province of Taiwan, China, all of American manufac- 
ture, except one Italian car and one English cycle. 
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I The New and Unusual in the Automotive Field | 

I Harrington Special Horizontal Drill for Oil tbles in Crankshafts— Curran Radiator Built | 

I on New Principles — Nuttall Steering Unit for Tractors 1 

M It will be the policy of Automotive Manufacturer (as in Automotive Engineering:) to present on these pages each month some p 

g car, truck, aeroplane, boat, tractor, engine or other unit which presents unusual and decidedly different engineering features = 
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Harrington Drill for Crankshaft Oil Holes 

One of the big problems of crankshaft production is 
now and has been that of drilling the oil holes and many 
an American motor shop has a homemade drill con- 
structed for this purpose. These very small sized holes 
must be drilled at an angle, coupled with the fact that the 
shaft itself is an odd shaped piece hard to handle and even 
harder to hold in any form of vise or jig, has complicated 
the matter. 

A new machine which has been developed and is now 
being placed on the market by Edwin Harrington, Son 
& Co., Philadelphia, Pa., seems to solve the problem. 
This is called the No. 130 horizontal drill, and is shown 
complete in Fig. 1. Fig. 2 shows one if the sparate heads 
and Fig. 3 illustrates the method of handling the work in 
two stages. 

This machine is intended particularly for drilling oil 
holes from main bearings to crank pins for four cylinder 
engines, but the flexibility of design, due to each spindle 
head being a self-contained unit makes it adaptable to a 
wide variety of uses. The base can be made in any shape 
and the number of heads and their location on the base 
can be varied at will. 

In regular machines for ordinary crankshafts, four in- 
dividual spindle heads are used, each with its own driv- 
ing motor and feed control. They are mounted in pairs on 
plates which permit variation of distance between spindle 
centers, variation of distance between the spindle nose 
and the work, and change of angle. The length of the 
spindle feed is sufficient to drill all the way through the 
average crankshaft, but as two holes usually intersect at 




Fig. 1. Assembled Harrington No. 130 crankshaft oil hole drill 



the center bearing, and as long drills are objectionable,^ 
it is better to divide the cut by drilling successively from 
two sides as illustrated by the attached diagram. After 
the holes have been drilled half way from one side, the 
crankshaft is reversed end for end. which brings it inta 
the proper position to have the holes completed from the 




Fig. 2. One of the drilling heads of the Harrington Crankshaft 

Driller 

other side, meeting those first drilled in the center of the 
cranks. 

The spindle heads are made only for individual motor 
drive to avoid any difficulty of providing for a belt drive 
from a single source in their various positions Belted 
connection is made from the motor to the spindle pulley 
to allow a flexible drive, with the tension taken by ball 
bearings on the pulley hubs to relieve the spindle from any 
strain. As only a single spindle speed is required, the 
motor can be of the constant speed type, either direct 
or alternating current winding. Permanent changes of 
speed can be made by changing the size of the motor 
pulley. The spindle runs in a long sleeve, having a bear- 
ing for its full length, which is advanced out of the head 
by its steel rack and pinion for spindle feed. A ball race 
at the forward end takes the drilling thrust and a flange 
attached to the end of the sleeve carries the trip rod. A 
hole is drilled for the entire length of the spindle to pro- 
vide for the use of oil feed drills if desired. 

The feed is driven from the spindle pulley by spur gears 
so arranged that the driven gear may be changed to get 
different rates of feed. Two pairs of triple thread steel 
worms and bronze gears, each with a ball thrust mount- 
ing drives the rack pinion. A clutch is provided between 
the spur ge;ar and the first worm to disengage the power 
feed either manually or automatically at any predeter- 
mined point. Also a lever on the upper end of the rack 
pinion operates a clutch for connection with the worm 
gear and provides means of moving the spindle at one 
handling. 

The plates upon which the heads are mounted are pro- 
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vided with T-slots to allow movement of the heads to 
change the distance between centers, and are located on 
the table by a center stud with holding-down bolts in 
slots at the ends. Provision is made for locating a taper 
dowel pin in a separate hole for each size crankshaft. 
The location of the plate on the table and the shape of 
the table itself are subject to change to suit the job under 
consideration. 

The table is made in a convenient shape to allow easy 
loading of work and has sufficient space to receive a jig 
of nearly any size. The top has a flat surface with a gut- 
ter all the way around, and ample ribs are provided un- 
derneath for strength. The jig can be easily located on the 
table by an inserted key with holding-down bolts and 
dowels for endwise location. 

The tank and two pumps for cooling liquid make a sep- 
arate motor driven unit to be placed on the floor beneath 
the machine. The end pump (hidden by the front leg) 
delivers oil at the point where the drills enter the bush- 
ings and the pump in the center is provided for a supply 
through flexible tubes to a fitting on the outer end of 
each spindle when oil feed drills are used. (This supply 
through the hollow spindles was not in use when the il- 
lustration was made.) 

The work holding fixture and the motors are not in- 
cluded with a machine unless specially mentioned. 

The principal dimensions are: Drilling capacity in steel 
^-in. holes. Minimum tiistance between spindles, 7)i in* 
Maximum distance between spindles, 10^4 in. Traverse 
of spindle, 8 in. Height of spindle above table, 4}i in.* 
Height of table above floor, 2 ft. 7 in.* Size of key in table 
for locating jig, ^ x in.* Diameter of spindle through 
sleeve and pulley, ^ in. Taper in spindle, Morse, No. 2. 
Diameter of oil feed hole through spindle, 5/16 in. Spindle 
speiad, 1000 r. p. m. Feeds per revolution, .002, .003, .004, 
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.005 in. Size of each motor, 1750 r. p. m. Floor space, 
5 ft. 9 in. X 4 ft. 0 in. Height over all, 4 ft, 4 in.* Weight 
without motors, 2150 lbs. Weight with motors, 2415 lbs. 
♦These dimensions can be varied. 




Fit. 4. Sketch of Curran Radia- 
tor showing thermostatic con- 
trQj-4evioe 



The New Curran Radiator 

A new thermostatic control radiator for small cars es- 
pecially Fords — the invention of Dr. E. T. Curran of De- 
troit — seems to be the solution of one of the Ford cfwner's 
problems — radiator trouble — the problem of motor over- 
heating and damage by freezing. 

Dr. Curran originally designed his radiator to fill the 
Government's wartime demand for an absolutely leak- 
proof cooling system for 
the 400 H. P. Liberty 
motors used in DeHavi- 
land 4 airplanes. His in- 
vention was accepted by 
the Government in face 
of all competition. The 
war over, Dr. Curran de- 
voted his energies to per- 
fecting the radiator for 
motor cars and trucks, 
and has had instantane- 
ous success with it in all 
makes of automobiles — 
but especially with Fords 
where the need is greater. 
The radiator shown in Fig. 4 has two outstanding new 
features: thermostatic control and diagonal draft. The 
thermostsbtic control is a simple self-adjusting device 
which regulates the circulation of water — allowing more or 
less to circulate as is needed. The water itself decide^ how 
much or how little additional cooling is needed. The upper 
tank of the radiator is divided on opposite sides by verti- 
cal plates of varying levels. Since heat expands water, 
when the end reservoirs are too warm, the water promptly 
rises — spilling into adjacent central sections. When speed 
is reduced, the water automatically drops back to the 
smaller circulation. The motor is thus run summer and 
winter at an even temperature of around 170 degrees (the 
•iroper heat for water returning to the motor from the 
tadiator). 

Beside the simplified thermostatic control, the Curran 
has another unique feature. The core of the radiator is so 
constructed tha.t air passes down through it at an angle of 
30 degrees — with a "down draft" directly onto the top, 
front and sides of the engine. This angle of fin surface 
and the increased air pressure caused thereby, increases 
the cooling power at least 100 per cent. Increased cooling 
power is necessary as a gallon of water turns over 2j/4 
times oftener in. the Curran than in the usual radiator- 
due to the larger, freer water passages. The water thus 
does double duty and to allow this quicker motion of 
water more than ordinary cooling power is required. 

The Curran will stand continuous freezing because of 
its "elastic" core construction which allows for expansion 
of water on freezing. As a test of its worth, a stock ra- 
diator was frozen solid eighteen successive times without 
the least injury; and a car equipped with it was driven 
for 10 miles in low gear through mud up to the hubs with- 
out the radiator boiling or the motor showing the least 
indication of overheating. 
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A company has been formed, the Curran-Detroit Ra- 
diator Co., and is now operating a factory in Detroit for 
the manufacture of this invention in large quantities. 



New Nuttall Tractor Part a Standard Design 

A compact, enclosed steering unit manufactured for 
tractor use exclusively, has recently been placed on the 
market by the R. D. Nuttall Co., Pittsburgh, Pa. 

This steering unit is built to specifications that will an- 
swer the demands coming from a great number of tractor 
manufacturers. It is completely enclosed in a substantial 
gray iron case with carefully machined bearing surface, 
and it is assembled in such a manner as to give complete 
f rotection to the working prts from dust and oil. Plugged 
openings affords the means of applying the grease that lu- 
bricates the operating mechanism. / 

The major parts of this unit, shown in Fig. 5, are a steel 
worm and worm gear, assembled in a way that permits 
the worm wheel to be turned ai fraction of a turn when 
worn, bringing into use an unworn section of the gear and 
thus eliminating the comparatively frequent replacements 




Fig. 6. Constructional drawing of Nuttall Tractor Gear, showing meritorious point jj^ \91S. 



Copper Production Smaller in 1919 

According to the Geological Survey, the production of 
copper in the United States in 1919 was markedly smaller 
than in 1918, the comparative values being: 1918, $471,- 
000,000; 1919, $234,000,000. 

The figures showing the smelter production from 
domestic ores represent the actual output of most of 
the companies for the first 11 months of the year and 
the estimated output for December. A few companies 
gave no figures for November, but furnished estimates 
of the combined output of November and December. 
The production of blister and lake copper from do- 
mestic ores was 1,278,000,000 lb. in 1909 against 1,908,- 
000,000 lb. in 1918 and 1,224,000,000 lb. in 1913. 

The supply of refined copper, electrolytic lake, cast- 
ing and pig, from primary sources, domestic and foi^ 
eign, for 1919, is estimated at 1,800,000,000 lb. compareh 
with 2,432,000,000 lb. for 1918 and 1,615,000,000 lb. foi 
1913. 

According to the Bureau of Foreign and Domestic 
Commerce, the imports of copper in all 
forms for the first 10 months of 1919 
amounted to 346,85.S,000 lb., against 575,- 
800,000 lb. for the 12 months of 1918. The 
exports of pigs, ingots, bars, plates, 
sheets, rods, wire and like copper pro- 
ducts for the first 11 months of 1919 
amounted to 496,350,000 lb.; the exports 
for the 12 months of 1918 were 744,429,- 
000 lb. 

At the beginning of 1919 about 180,- 
000,000 lb. of refined copper was in stock 
in the United States. Adding this quan- 
tity to the refinery output for the year 
showed that the total available supply of 
refined copper was about 1,980,000,000 lb. 
On subtracting from this total the ex- 
ports for the last month, and assuming 
that there was no change in stocks, it ap- 
pears that the supply available for do- 
mestic consumption in 1919 was consider- 
ably less that the 1,661,000,000 lb. avail- 



in the design 

which are necessary with the commonly used worm wheel 
segments. 

The steering arm is a machined drop forging, fitted 
with a separate hardened steel ball end. This steering arm 
is fitted onto the squared end of the steel worm shaft 
which is smoothly machined as shown in Fig. 6 and oper- 
ates in bronze-bushed bearings, which minimize friction. 

The worm shaft is produced from machinery steel and 
is machined to close limits. 

The unit is designed to be operated by a steering col- 
umn placed at any angle with relation to the frame so 
that the most convenient location of the steering wheel 
can be provided for the operator. 

By reversing the worm shaft the unit can be made to 
accommodate either right or left hand control. 

A bracket is provided for attaching the unit to the trac- 
tor frame and is produced to successfully care for special 
requirements in tractor designs. 



Automotive Cities Show Large Gains 

From the available figures for the recent census taking, 
it appear that those cities in which the tutomotive indus- 
tries is strong, or in which there are many automotive 
plants, have shown by far the largest gains. Among these 
may be mentioned Detroit, Cleveland, Toledo, Indianapo- 
lis, Wichita Falls and others. The first and last both show 
njore than 110 per cent gain. 

Dispacing St. Louis. Detroit has become the fourth 
largest city in the United States when, according to the 
report of the Census Bureau, its population was estimated 
at 993,739, an increase of 527,973 or 113.4 per cent in ten 
years. America's automobile city has a numerical increase 
and rate of growth larger than Chicago^s and second only 
to New York's, and outranks Boston, Cleveland, Baltimore 
and Pittsburgh. 



Fermogas, a new fuel, is produced from vegetable matter. 



A body drafting school has been started at Flint, Mich., 
by the Industrial Fellowship League in its School of Au- 
tomobile Trades. 
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Black Locust Growing Is Profitable 

With the continued demand for all wood products, and 
the prospects of this continuing indefinitely, it is important 
as well as interesting to know that at least one kind of 
wood can be grown at a profit, that is can be planted., 
grown to maturity within the life of the planter and cut 
and marketed by him at a profit. By this reference is had 
to black locust. 

Black locust— known also as 'yellow'* locust —is one of 
the most profitable and useful kinds of timber of the farm. 
The wood is heavy, hard, and particularly durable when 
used in the ground. For use as fence posts, black locust 
is long-lived and very desirable. Only one other wood 
gives longer; service, namely, osage orange or "bois dearc," 
which, however, nowhere occurs in abundance and is so 
hard that it is difficult to drive staples into it except when 
it is green. 

Black locust grows rapidly and yields good-sized fence 
posts at an age of from 14 to 20 years, according to the 
Forest Service, United States Department of Agriculture. 
A worn-out field in middle-Tennessee which, 20 years prev*., 
iously, had been planted with 1 -year-old locust seedlings, 
yielded fence posts worth $188 an acre on the stump, or 
$480 at the railroad about two miles distant. This was a 
gross return of $9.40 an acre yearly on a hillside of fairly 
good soil which before the trees were set out had started 
to gully badly. Returns of $5 to $7 an acre annually have 
frequently been realized on poor, thin, hill land. Good 
soils underlain with limestone and planted to black locust 
in the Appalachian and Piedmont regions, from Pennsyl- 
vania to Kentucky and Tennessee, can be counted on to 
yield an average of $10 an acre yearly at the end of from 
15 to 20 years. 

The manufacture of insulator pins requires large 
amounts of black locust, for which purpose it is the most 
satisfactory wood. 

In starting black locust, small sprouts with a portion 
of the root may be dug up and used; or, better, the seed 
may be sown in the spring in drills in good soil, like onion 
seed. At the end of the season the seedlings will be from 
2 to 4 feet in height and satisfactory in size for setting 
out. This may be done in the late fall, but the spring 
season, about the time growth starts, is preferable. In 
some regions the locust wood borer is almost certain to 
cause extensive damage to young plantations unless special 
precautions are taken to keep the trees in a healthy grow- 
ing condition and the bark shaded by foilage, either 
from near-by trees, shrubs, or weeds. Information on 
this insect and methods of its control will be found in 
United States Department of Agriculture Bulletin 787, 
''Protection from the Locust Borer." 

Strange as it may appear, black locust, although one of 
the most durable woods when set in the ground, matures 
early and deteriorates in the tree rapidly if not cut when 
ripe. Commercially the tree is usually mature in IS to 
25 years. 



New Light Alloy Contains Magnesium 

Heretofore magnesium has not been used extensively 
for purposes where mechanical strength is important. 
Recent developments in the production of alloys of 
magnesium, however, have opened the way for many ap- 
plications of this remarkable metal, particularly in auto- 



mobile and aeroplane construction. In this connection, 
the attention of engineers is called to a casting alloy 
recently developed by the Dow Chemical Company of 
Midland, Michigan, and known as the Dow Metal, which 
marks a considerable advance in the field of light-weight 
alloys. 

This new alloy has a specific strength of 1.80, combined 
with a tensile strength of over 20,000 lbs. per square 
inch. When subjected to a certain heat treatment, this 
strength may be increased to 28,000-30,000 lbs. per sq. 
inch. It may be cast either in sand or metal molds. The 
castings resemble malleable iron in being unusually tough 
and resistant to shock. While possessing only about 
one-half the tensile strength of malleable iron, Dow- 
Metal being only one-fourth ' as heavy, is really twice as 
strong for an equal weight. 

To illustrate the strength of it the following test was 
made. A cylindrical casting 3 inches in diameter by 3 
inches long, closed at one end, and having walls 3-16 
inch thick, was subjected to compression lengthwise. It 
required 40,000 lbs. to deform the casting and 68,000 lbs. 
to break it. Before breaking it was compressed 9 per 
cent, of its original length, and, when rupture occurred 
it did not fly to pieces but broke along two cracks on 
opposite sides and extending only two-thirds of its length. 

This metal has been tested extensively in pistons for 
automobile engines, with highly satisfactory results, 
these tests having been run in several types of engines, 
over many thousands of miles under all manner of road 
conditions. Equipped with these pistons, the engine has 
run more quietly and with less vibration, has quicker 
acceleration, while about a twenty per cent, increase in 
mileage per gallon of gasoline has been obtained. At 
the same time some disadvantages which have ac- 
companied the use of other light weight piston alloys 
in the past, have been overcome. 

The company purposes to develop the use of its alloy 
in castings for pistons and other machine parts, where 
lightness is essential. A special research department has 
been organized to carry on this work, and the staff is 
engaged in working out the problem connected with the 
production of castings and with the further development 
of magnesium alloys. 



New Type Storage Battery From Sweden 

In a recent issue of Science Abstracts, a new type of 
storage battery of Swedish origin is described. This ap- 
pears to be a modification of the nickel-iron alkaline cell 
as made by Jungner, the chief characteristic being the 
method of making up the plates from briquettes of active 
material, which are automatically fed in between two per- 
forated nickel-steel strips. These strips enclosing the ac- 
tive material are manufactured in lengths folded together 
and fitted into a steel frame. The complete electrode is 
then put through a rolling process to ensure perfect con- 
tact between the active material and the strips. Only a 
brief inidcation is given of the methods followed. 



Two Belgian and two French inventors, working in 
Paris, claim to have worked out a new process for pro- 
ducing high grade alloy steels in a manner similar to 
and fully as cheap as the Bessemer process. 
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Current Automotive Metal and Supply Prices 
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Despite the resumption of business, recent price cut- 
ting has unsettled things all over the country. Retailers who 
have cut prices have done some business, because 
General there is so much waiting an outlet, but these re- 
Business tailers want first and second hands to cut in turn, 
and they are reluctant, considering high prices for raw ma- 
terials, also high and uncertain labor. In some lines, as iron 
and steel, and automotive manufacturing, the demand is 
so much in excess of the supply that business continues 
undiminished, regardless of final price. 

Delivery troubles are the only actual ones, prices being 
secondary to actual transfer of needed materials. Trend 

of prices seem to be slowly upward. No. 2 
Iron and Valley pig having moved up $2 during the 
Steel month. Refined iron and soft steel are up 

also. Some plates and shapes have been sold at 
lower figures indicating price concessions are not far off. 

July delivery on copper is now quoted at 19c. against 
the 19.14 which ruled the market for many months. This 
is only change of recent date. Some Jap- 
Copper and anese interests have entered the market to 
Aluminum resell metal bought some time ago. May 
sales totalled only 62,000,000 lbs. No change 
in aluminum situation. 

Leid and Transactions have been light, but market for 
Tin lead continues firm. Leading interest contin- 

ues to quote 8.50c. N. Y, for early deliveries 
but outside quotations are higher. Tin also continues 
quiet. Arrivals at New York to June 8 total 885 tons. 

Zinc is down compared with last month. It touched 
bottom on June 4, when price dipped under 8c. N. Y. It 

stood at 7.95 that day, went to 7.97>^ the 
Zinc and next day, and has since reacted to 8.15. 

Other Metals Antimony is quiet and unchanged. Silver 

has gotten down into pre-war figures, hav- 
ing touched 81 c. N. Y. early in June, later rising to a 
little above 90 c. Ferromanganese is easier. Mercury is 
up again. Speigel is up also. 

Old Metals These reflect the dullness of the market. 
Scrap steel is down, and non-ferrous scrap metals. 

Chemicals Conditions are less strained, but deliveries 
are still poor. Some foreign contracts havt 
been cancelled. Turpentine is lower and can be obtained, 
other naval stores are easier. Alcohol is now being de- 
livered. Caustic soda and soda ash prices have broken. 

Fabrics The burlap inquiry is much better, and prices 
are firmer, although spot 8 oz. 40's. have sold 
under 8 c. After a recent week of dullness, the wool mar- 
ket is lower. Yarns and cotton are firm ; tire fabrics higher. 

Other Rubber is lower than last month, but firm at 
Materials these prices. May receipts exceeded 27,000 
tons, bringing total for five months to 137,000 
tons. Last year, figures were 16,000 and 97,000 respec- 
tively. Hides are weaker, sales have been very light. Bo- 
gotas, 41 less than two months ago, are down to 33, and 
weak at that figure. 



Every effort is made to have the following prevailing 

prices (compared with last month's) accurate but none 

is guaranteed. They are obtained through trade sources 

and may not be realized on small quantities : 

. , t. . 1 June 8 

Acid, Sjlphurlc, 66o ton $22.00 —$25.00 $23.00 —25.00 

Alcohol, Ethyl, 97 p.c gal. 6.00 — 7.00* 6.00 — 7.00* 

Alcohol, denatured, 190 proof, gal. .98 1.02* 1.00 — 1.05* 

Aluminum, Ingots No. 1 99% 

pure, carload lots lb. .33 .33 

Ammonium Chloride (Sal-Am- 

moniac) white, granular lb. .17 — .18* -l" — -IS* 

Babbitt Metal, best grade lb. .90 -90 

Babbitt Metal, Commercial lb. .50 -50 

Beeswax, natural crude, yellow. lb. 

Carnauba No. 1 Wax lb. .80 — .88* .93 — .95 ♦ 

Caustic Potash (85-92 p. c.)..lb. .30 — .36 .31 — .35 

Caustic Soda, 76 p. c 100 lb. 7.00 — 7.50 6.25 — 6.50 

Pumice, Ground (domestic) lb. .02% .02% 

Shellac, Orange, superfine lb. 1.60 — 1.66 1.60 — 1.65 

Tin, Metallic straits pig lb. .64 .54 

Turpentine, spirits of crude 2.50* 2.27 — 2.30 

Zinc, Western Spelter lb. .09 — .10 .10 — .11 

No. 9 base casks, open lb. .14% .15 

♦Nominal 

IRON AND STEEL, PIG, BARS, ALLOYS, OLD METAL 

Pig, per ton— Apr. 80. June 8 

No. 2 X, PhiladelphlaS $47.05 $47.15 

No. 2, Valley fumacet 43.00 45.00 

Basic, delivered, eastern Pa 44.80 44.80 

Basic, Valley furnace 43.00 43 50 

Bessemer, Pittsburgh 43.90 44.40 

Malleable, Valley 43,00 44.00 

Refined iron bars, base price.... 6.00c 5.25 

Soft Steel— 

% to 1% in., round and square.. 3.52— 6.00c 3.52— 5.25c 

1 to 6 in. X % to 1 in 8.62— 5.00c 3.52— 5.25c 

1 to 6 in. X ^ and 5/16 3.62— 5.00c 3.62— 5.25c 

Rods— % and 11/16 3.57 — 4.80c 3.57— 5.05c 

Bands— 1% to 6x3/16 to No. 8.. 4.22— 6.26c 4.22— 6.50c 
Ferromanganese, 76% to 80% de- 

livered producers* price $250.00 $240.00—250 00 

Splegdl. 18% to 22% furnace, spot 62.00— 67.00 70 00— 75 00 

Ferrosilicon, 50%. spot, delivered 86.00— 90.00 80.00— 85 00 
Old Metal 

Heavy steel scrap, Pittsburgh... 25.00 25.00 

Heavy steel scrap, Philadelphia. . 24t00 22 50 

No. 1 cast, Pittsburgh 82.00 32.00 

No. 1 cast, Philadelphia 38.00 37.00 

tSilicon. 1.75 to 2.25. §SilIcon, 2.25 to 2.75. 

Ferrosilicon prices at Ashland, Ky.. Jackson and N. StraitavlllA O 

BOLTS AND NUTS ««"i8viiie, u. 

(Discounts are from Nov. 1. 1919) May 1 Tnnft fi 

Machine bolts, c.p.c. and t. nuts, ^® ^ 

% X 4in. : Smaller and shorter. . 85 35 
Carriage bolts, x 6 In.: 

Smaller and shorter, rolled threads 40 — 5 40 5 

Cut threads 30—10 30—10 

Seml-flnlshed hex. nuts: 

H In. and larger 60— 6 60 — 6 

9/16 In. and smaller 70— 5 70— 5 

Tire bolts 55—10 55—10 

BRASS, COPPER SHEETS, SHAPES. VIRGIN METAL, SCRAP 

May 1 June 1 

Copper, Lake. Ingot lb. $ 0.19 14 $ 0.19J4 

Copper, Electrolytic lb. .19^4 .19 

Copper, Casting lb. .19 

Copper sheets, hot rolled lb. .29% .29% 

Copper sheets, cold rolled lb. .31% — 

High brass wire and sheets lb. .25% .25% 

High brass rods lb. .23% .23% 

Low brass wire and sheets lb. .27% ,27 n 

Ix>w brass rods lb. .28 .28 

Seamless bronze tubing lb — 

Seamless brass tubing lb. .30% .30% 

Old Metal— .12^4— .12% 

Copper light and bottoms 16% .07 '4 — .07% 

Brass, heavy 14 .06% — .07 ix 

Brass, light 10 * _ 

Heavy machine composition 18% ViSO'— 80' 

No. 1 yellow brass turnings 11% .10 —.10% 

No. 1 red brass or comp. turnings .16 1.60 — 1.65 
CRUDE RUBBER 

May 1 June 11 

Para, Uprlver fine lb. $ 0.40%— .42 $ 0.37% 

Upriver coarse lb. .30%— .32 .28 

Uprlver caucho ball lb. .32%— .33 .30 

Plantation, first latex crepe... lb. .44 — .45 .38 

Ribbed smoked sheets lb. .44% .. 8C* 

Brown crepe, thin, clean lb. .42 .37 

PETROLEUM PRODUCTS 

May 4 June 11 

Oil— Pennsylvania Crude $ 6.10 $ 6.10 

Kansas and Oklahoma Crude.. 3.50 3..SO 

Ga.soline.Motor.garapes,steel bbls.. .28% .30 

Consumers, steel bbls 30% .32 

Lubricating Oil. black, 29 gravity .28— .35 .28— .35 

Cvl. light filtered 90— .95 .90— .95 

Dark filtered 80— .82 .83— .85 
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W. H. McCloud, for II years identified with the Ii.ji< k Motor Co. 
in its iraiiic dypartrnent. and since 1917 as director irarU--, woik- 
Ing directly under Walter P. Chrysler, at thai time president of 
the company, has resigned to join his old chief iu the WiMys in- 
terests. AicCloud on May 1 became special traht.r repreistntative 
for the whole group, a post made paittcn'aT'y important in the 
present condition of trafflc, and In iho bipr production and shipping 
programs which are undir do\ Mopir.ent at the Wlllvs-Overland 
and the Willys Corp. factories. McCloud is succeeded at the Buick 
plant by George C. Conn, wlio comes naturally to tiie job from the 
post of general traffic manager for Buick. A. R. i\ieir:c.k lias been 
appointed to the latter post. 

H. E. Dodge has suceeded to the presidency and treasurersh!.-) of 
Dodge Bros., formerly held by his brother John. Other changes 
in the organization are as follows: Fred J. Haynes. who has been 
works manager since Dodge Brothers began buidling complete 
cars, now advances to the post of vice president and general man- 
ager. The board now consists of President Dodge, General Mana- 
ger Haynes and Howard B. Bloomer, the latter having been per- 
sonal counsel to the late John Dodge for years, Arthur T. Water- 
fall, who also has been associated with Dodge Brothers affairs 
for a long time, is now assistant general manager, while Preston 
G. Findlay Is director of trafflc and R. H. Allen director of pur- 
chases. 

Carl F. Clarke, who before he entered the army, was widely 
known as general manager of the Michigan Electric Welding Co., 
has purchased with others, the Monroe Steel Castings Co., Mon- 
roe, Mich., and for the present is developing the company's general 
line of steel castings. The capital of the company has been in- 
creased to $300,000. and Its production rate is about to be tripled. 
Allen B. Van Eschen, who has been factory manager for the Michi- 
gan Steel Castings Co., has been made treasu«rer of the company, 
and placed in charge of manufacture. Clarke himself is president 
and general manager. 

Ralph Murphy, chief engineer for the Franklin Automobile Co., 
Syracuse. N. Y., will In future act as assistant to John W^llkinson, 
vice president. Louis Stellmann, assistant engineer, succeeds Mur- 
phy. Prior to the new appointment, the latter has served success- 
sively as engineer, service manager and chief engineer, while 
Stellmann has served in the capacity of experimental engineer 
and assistant engineer. Both joined the Franklin organization in 
l«0«). and have been with the company during their entire business 
careers. 

W. W. IN4ountain, whose agreement to head the Curtlss Aero- 
plane & Motor Corp., Buffalo, N. Y., was given with the under- 
standing that it be temporary, has relinquished the duties of that 
post to devote his entire time to the affairs of he Mountain Var- 
nish & Color Works, which he founded about a year ago at Toledo. 
He will continue to make his home in Flint, Mich., running over 
to Toledo for four days each week to guide the company's devel- 
opment through close and direct contact with It. 

F. E. Blanchard has been made assistant engineer of the engine 
division of the Buda Co., Harvey, 111. Blanchard was formerly 
connected with the Mllbum W'agon Co. as engineer and general 
manager of the truck division. His experience dates back to the 
early days of the Pope-Toledo Motor Car Co. and later in the test- 
ing department of the Willys-Overland Co. During the war he was 
active in the experimental airplane division of the Fisher Body Co. 

H. G. McComb, who was made general manager of the Russell 
Axle plant of the McCord Manufacturing Co., Detroit, early in 
March, has resigned that post to return to New York City and 
devote his attention to interests which he had developed before 
Detroit. McComb plans to resume his former office at 
1790 Broadway, which he had made the headquarters of his sales 
and engineering development work. 

Prof. H. S. Henderson of the New York State College of Forestry 
at Syracuse has been engaged by the H. H. Franklin Mfg. Co., 
Syracuse. N. Y., to do special work In the dry kiln department, 
saw mill and storage yards. Prof. Henderson has closed arrange- 
ments to spend the summer with the Franklin company and has 
gone to Cleveland and Detroit to get Information on wood untili- 
zation problems for the company. 

Charles H. Johns, after twelve years of service, has resigned as 
president and general manager of the Wdsconsin Motors Co., Mil- 
waukee. Johns future plans have not as yet been disclosed. 
He Is succeeded by H. W. Schnitzky, one of the directors, who now 
IS president and general manager. While no other changes are 
conteraplated at present, the Wisconsin company expects to en- 
large Its field of activity. 

Charles H. Tavener has severed his connection with the Curtiss 
Engineering Corporation. Garden City, N. Y.. and has engaged in 
the practice of consulting aeronautical, industrial and production 
engineering with laboratory facilities at New York City and 
Boston. During the war he was successively a mathematical 
designer, production engineer and assistant plant engineer with the 
Curtiss corporation. 

T ^'i McCullouflh, for nine years executive secretarv of the Nat. 
Impl. & Vehicle Ass., with headquarters at Chicago has been 
named manager of the new Industrial Production Department of 
x4 P,^^*^^^^u^^ Commerce In the departmentalization plan 
or the National Chamber this department occupies an important 
place because of the scope of the terms embraced in its name. 

tS*®*^® Long, senior vice president of the Joseph Dixon Cru- 
cible Co.. .Jersey City, N. J., has resigned from that office, but 
will continue as a member of the board of directors. I^ng has 
been connected with the Dixon companv for 43 vears, beginning in 
the capacity of a stenographer and advancing to the offices of 
secretary, treasurer and vice president, respectively. 

Charles C. Cralfl, general sales manager of the Stewart Motor 
Corp.. Buffalo, N. Y.. has been advanced to be assistant to the 



lrp^!^®"n look after the outside Interests of the manage- 

svnh the tS^h^ ^^^^'^"^ Roberts, who has bfen 

wa^s' Ji't^h t^lTe^UJo'^obile TTr^U^l'^' ^''"^'^^"^ ^^^^ 

ha^; j^ine'3^?SI; te^kSilfg' ^^^^'^'^inf^^^fs ^^Ttll ^c^^ 
paclty of ch ef engineer. The latter is a firm of consu ting enS- 
neers recently organized by Dodge and his associates Dot^e 1^^^ 
With t'he Ar/itnd?'^i^ iV^^ ^riglit- MartV Alr^^af't^ 
pir?men\ of^'c^mmlrcl^"^^^ Laboratory. United States De- 



OBITUARY 

John Wesley Hyatt, inventor of the Hyatt roller bearine di*»d 
suddenly May 10 of heart disease in his 83rd year at his resfdence 
^^^''I^%^%.T^!'J^^^' Short Hills, N. J. He was born at Su^ke?! 
onA vp«^ Jf^^l^fi^!*^ merely a common school education followed by 

Z%/fu Sfs^^^'^trinve^linT'- ^'"^^"^ ^« * 

the roller bearing device the most widely known of his 
I Sm trHiln^'Shn^^^^HK'"^ celluloid. His brothe? the l^te 
1. bmlth Hyatt shared in the discovery of the process of Its man- 
ufacture. >rhe following list of other patents showfthe extmor^ 
dinary range of his Inventive talent: knife sharpener, new method 



irto- tTrr ^ # v;iicctters, ine tiyatt billiard ball (Includ- 



4mo'*'p«w«*'\/?5"/^^^^l»P^®H*^®i^* ^Pi general manager of the Peru 
Auto Parts Mfg. Co., Peru, Ind., d ed In that city on Feb 12 fol- 

owing a week^s Illness with pneumonia, aged 5? years He was 
born at Cincinnati Dec 23. 1862, but in 18?0 his wlnts removed 
their home to Mishawaka, Ind., and it was there that hi reSlwId 
his education and served his early apprentlceshiD In the nlant nf 

he Perkins Windmill Co., Toledo, Ind ?n l?95 wi^^ 

to the superintendencv of the Canadian plant of tlds flirn a? 
Toronto, pnt. From 1$01 to 1907 he was connected with the^ R 
Thomas Motor Co., Buffalo, and following th?rwas^hiV 
of the Standard Gas & Electric Power Co.; Phil^elDh la until 
November, 1909. He then removed to PeruT Ind^ becolSne eene^^^^^ 
^L'??".?^^'* ^.L^M,^^'*" ^"^^ *^^ts Mfg Co and cSuinl hls 
connection with this company until his sudden demise 

Oscar B. Bannister, president Muncle Wheel Co., Muncle. Ind.. 

^sIb Mr'^^Ri^nniit^.^^i^; Barnesville a Vn 9 

xb5b, Mr. Bannister started his career as a teleeranh ooefator on 
the Baltimore & Ohio Railroad. At the age of ?1 he beclme coS- 
ro^lr^ ^'J^^J^^ Sandusky Wheel Works, liter he was ma^l sec! 
letary and general manager of the concern, and In 1889 he became 
manager of the American Wheel Works, at Jackson, Mich After- 
ward he organized the National Wlieel Company there and came 
Woit^"hf IjiJ^^h associated with the Muncl2 Wh^el 

if^hJl^nit^S^^K^^**"®^ control of the plant in which, at the time 
of his death, he was associated with Harry Bannister, his son. 

o»^ti![L*^f^'/.^°J*^S: engineer of tests for the Ordance Department 
the Standard Steel Works Co., Bumham, Pa., died Feb. 6, 1920. 
SP^v «^S^iSn horn Aug. 26, 1890, at ^orth Tonawanda^ 

vov J;;, V^^J^J^^"*^ ^^F preliminary education attended the Unl- 
nf^? i?^o°^ ?f\;^^^i!^' spevia»ziJi& In chemistry. His subsequent con- 
^^«^^L°cP\f^^4^/^^® Lackawanna Steel and the Donner Steel com- 
panies at Buffalo equipped him with a practical knowledge of 
steel manufacture and methods of testing which was further ap- 
tu^ JiV ^ A***^*"* ^^Zf^? preceding his entrance into the army with 
Itlel castings^^^ Buffalo as an inspector of 

r^oTIl* *',So^?i ^' J®,^*'®'''* ®' ^^''^^ figures In the automobile 
parts making field passed away May 2, at his home in Buffalo, 
N. \. Fedders established, 20 years ago, the business whicli 
has conie to be well known as a source o? radiator supply, under 
the style of the Fedders Sheet Metal Works. As thS Fodders 
Manufacturing Co. it was established in 1897. and kept under the 
direct supervision of its founder up until about six years ago. 
when he gradually relinquished active interets in the management 
to his four sons. Louis F., John M., Charles W., and Theodore C . 
Jr., all of whom survive him. 

Nelson S. frlngle, engineer of tests for the Autocar Co., Ardmore. 
Pa., died of pneumonia, Feb. 2, 1920, aged 34 years. He was born 
at Newark. N. J., Nov. 19. 1885, and following his preparatory edu- 
cation attended Stevens Institute of Technology, Hoboken, N. J, 
graduating as a mechanical engineer in 1911. From 1901 to 1907 
he was export business manager for the Introduction of American 
nitomobiles to the Far East, his activities in this connection be- 
ing mainly of an engineering nature. His connection with th« 
Autocar Co. was immediately subsequent to his graduation In 1911. 

Em II M. Lowy, technical representative of the Rhineland Machine 
Works Co., New York City, died Jan. 15, 1920. He was 
born April 2. 1884, at Hermannstadt, Hungary, and received his 
preliminary and technical aducation In Budapest and In Charlot- 
lenburg. Germany. From 1906 to 1908 he was designing engineer 
of locomobiles and steam shovels for the Isthmian Canal Commis- 
sion. Panama, afterward being connected with several different 
firms in engineering and managerial capacities until 1911. 

Otis E. Mansur, secretary and treasurer, Velie Motors Corp 
Moline, 111., passed away at his home there May 30. He was born 
in Boston, Mass., June 2.5, 1867. and consequently was almost 53 
years old. In 1913 he married Miss Florence Kerns, who survives 
him. 
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Federal Motor Truck Co., Detroit, has purchased 60 acres three 
blocks west of Grand River on tlie Detroit Terminal railroad, to 
I-rovide for future expansion. Construction on tlie new works will 
not begin for sonie time as the plans aie not completed. Pending 
iheir completion, tixe immediate need for moie manufacturing 
lacilities will be cared for at the present plant on Federal Avenue 
by the erection of a new unit between the Michigan Central tracks 
and Federal Avenue. This will provide 60.000 to 70,000 additional 
sq. ft. of space. The new unit of 7'.. 000 sq. ft. erected a year ago is 
not sufficient to care for the increase in business. 

Palae- Detroit Motor Car Co., Detroit, is planning for the early 
removal of its present machine shop to the new building now be- 
ing completed on the site of its proposed new works. West Warren 
Avenue and the Detroit Terminal Railroad. At an early date a four 
story building will be erected. A portion of the new machine shop will 
be equipped for motor and truck assembling, as wdli as testing. 
The vacated building will be utilized for increa.sed capacity in the 
trimming and other departments. Tne company has a 50-acre 
tract for its new plant and the entire works will aggregate about 
4,000,000 sq. ft. of manufacturing space. 

American -La France Fire 'Engine Co., Elmira. N. Y., in connec- 
tion with the operation of its new works at Bloomfield, N. J., now 
in course of construction, will enter the commercial truck field, 
and will use this plant for truck and parts manufacture. It has 
a tract of 23 acres and the first unit, estimated to cost about $100,- 
000, will be supplemented by other buildings. It is expected to 
have tlie plant ready for operation during the winter. 

Daniels Motor Car Co., Reading, Pa., has acquired property at 
Hunting Park Avenue, W^estmoreland and Fox Streets, Philadel- 
phia, averaging about 310 x 1421 ft., for the erection of a new 
plant estimated to cost close to $500,000. The total site aggregates 
about 6 acres and will be improved with a number of buildings. 
It is planned to move the present works from Reading to tne 
new location as soon as the structures are ready for occupancy. 

Columbia Motors Co., Detroit, has outgrown its plant at Mack 
and Beaufait Avenues, and it is proposed to build a new factory 
fronting 400 ft. on Fort Street and 700 ft. on Boyd Street. At the 
rear will be located the power plant, cold storage and several small 
buildings, including an employees' cafe and recreation room. The 
company plans to retain its present buildings for manufacturing 
and storage purposes. 

Turner Mfg. Co., Port Washington. Wis., has contracted with 
Frank D. Chase, Inc., 645 North Michigan Avenue, Chicago to de- 
sign and erect a brick and steel foundry addition, 60 x 150 ft., and a 
two story machine shop addition, 40 x 90 ft., ft., to increase its 
output of gas engines, tractors, etc. Inquiry is being made for a 
considerable list of miscellaneous equipment. W. A. Englehart is 
works manager. 

Ordnance Department have prepared plans for remodeling 
the storage buildings at the Raritan Arsenal, Metuchen, N. J., into 
shop structures, to be equipped for automobile truck maintenance 
and repair instruction work. The constructing quartermaster, 
Raritan Arsenal, with office at the Temporary Motor Storage, 
South Amboy, N. J., is In charge. 

Vim Motor Truck Co., Twenty-third and Market Streets, Phila- 
delphia, has acquired through the W^ar Department the former 
gun plant of the Midvale Steel & Ordnance Co., at Wayne Junction, 
for the manufacture of motor trucks. The site comprises about 
2.5 acres. The buildings will be remodeled. B. E. Smith is pres- 
ident. 

Doble Co., Inc., Emervville, has been incorporated with a capi- 
tal stock of $100,000 by John A., Jr.. William A. and Warren 
Doble, George A. Sargent and E. M. Mason, all of San Francisco. 
It will immediately eie(!t a plant at Emeryville. Cal., for the manu- 
facture of engines, tractors, vehicles and water craft. 

Hamilton Motors Co., Grand Haven, will double its manufacturing 
facilities as soon as factory units can be erected. The capital 
stock has been increased from $500,000 to $1,000,000. Adolf Pricken 
is president, Peter Van Zylon. vice president, and W. G. Jarmin 
secretary treasurer and general manager. 

Schacht Motor Co., Evans Street. Cincinnati, mortor trucks, has 
Increased Its capitalization from $100,000 to $200,000, to take care 
of increasing business. Wiiile no extensions are contemplated at 
present its growing business may render further expansions nec- 
essary In the near future. 

Franklin Tractor Co., Dayton, which is erecting a plant In 
Greenville. O.. will increase its capitalization from $300,000 to $2,- 
000.000. the additional capital to be used for the erection of another 
building at Greenville. Work will start as soon as the first struc- 
ture Is completed. 

Commercial Truck Co. of America, Twenty-seventh and Brown 
Streets. Philadelphia, manufacturer of automobile trucks has 
awarded contract to the W. L. Steele & Sons Co., 40 North Six- 
teenth Street, for a new plant at Hunting Park Avenue and 
Rising Sun Lane. 

Stevens-Duryea, Inc., Chicopee, Mass., automobiles, will erect 
three more buildings on its property in WiUimansett, to cost ap- 
proximately $40,000. Two structures will be 300 x 320 ft., of saw- 
tooth construction, and the other, a heat treating building, will be 
60 X 270 ft. 

National Automobile Chamber of Commerce, admitted to mem« 
bership at the last meeting the following companies. Rainier Mo- 
tors Corporation, Flushing, L. I., American Motor Truck Company, 
Newark. Ohio, and Kentucky Wbgon Manufacturing Company, 
Louisville, Ky. 

Premier Motor Corooratlon of America, 801 Pennsylvania Build- 
ing, Philadelphia, plans to lease or buy a local plant for the 
manufacture of a four-cycle, marine type engine and a two-cycle 
motor. Timothy O'Leary Is president. 



Gearless Motor Co., Pittsburgh, has awarded a contract to Peter 
Schmidt, 36 Mount Oliver Way. Mount Oliver, lor a one story 
plant, 32 x 192 ft., on Flavel Street, East Liberty, for automobile 
assembling work. George O. Rogers, Hartje Building, is the ar- 
chitect. 

Union Motor Car Corporation, Eaton, O., has been incorporated 
under the laws of the State of Delaware for $1,000,000, and the 
erection of a plant is contemplated to build nu)tor cars. A. H. 
Christman, Eaton, is president. 

H. H. Franklin Mfg. Co., 302 South Geddes Street, Syracuse. 
N. Y., manufacturer of automobiles, is arranging for an increase 
in its capital stock from $7,000,000 to $40,000,000 to provide for 
proposed expansion. 

Robinson Motor Truck Co., 909 Hennepin Avenue, Minneapolis, 
Minn., is completing plans for a two story service and repair 
works, 65 x 110 ft., at Seventeenth Street and Nicollet Avenue, to 
cost about $100,000. 

White Automobile Co., East Seven! v-nintli Street, Cleveland, 
has awarded a contract to A. B. Gade. Atlanta, Ga.. for a two 
story service and repair building, 180 .\ 240 ft., at Atlanta, to cost 
about $200,000. 

Erie Motor Truck Co., Commerce Building. Erie, Pa., has 
awarded a contract to S. M. Staile, I'alace Hardware Building, for 
a one story plant in the Wesleyville section, 60 x 350 ft., to cost 
about $126,000. 

Oshkosh Motor Truck Co., Oshko.sh, Wis., has broken ground for 
the first unit of its new factory on a new site. It will be 102 x 
410 ft., of brick and steel. Auler & Jensen, Oshkosh, are the 
architects. 

Burn Oil Tractor Co., Warren. Ind.. will soon commence the con- 
struction of a tractor plant. 40 x 210 ft., on the north side of the 
Toledo. St. Louis & Western Railroad and the Warren fair 
grounds. 

Dodge Brothers, Joseph Campau Avenue. Detroit, manufacturer 
of automobiles, will commence the immediate erection of a new 
eight story brick and steel plant, 75 x 266 ft. 

C. L. Best Gas Traction Co., San Francisco, whose plant is lo- 
cated at San Leandro, is offering $1,250,000 preferred stock apd 
proposes to double the size of its plant. 

Gem Auto Truck Co.. Troy, N. Y., which is manufacturing a 
light four-cylinder truck, will expand its facilities. A few new 
tools have been purchased. 

Bethlehem Motors Corporation, Allen town. Pa., motor trucks, is 
considering expansion for the development of passenger automo- 
biles. 

All-ln-One Tractor Co., Oakland, manufacturer of farm tractors, 
is contemplating the erection of a new plant at Woodland, Cal. 

Ford Motor Co. of Canada, Ltd., 680 Waterloo Street, London, 
Ont., will erect an addition to cost $100,000. 

Haynes Automobile Co., Kokomo, Ind., has Increased its capital 
stock from $2,500,000 to $4,000,000. 

Service Motor Truck Co., Wabash. Ind.. has increased its capital 
stock from $2,000,000 to $3,000,000. 

Automotive Tractor Corporation, Frederick, Md.. will enlarge Its 
plant. 



Parts Makers 



Aluminum Manufacturers, Inc., Cleveland, formerly the Alumi- 
num Castings Co.. has sold its Carnegie Avenue plant to the Oster 
Mfg. Co., and has moved its general offices to its Harvard Avenue 
works. It will give up possession of the brass foundry May 15, and 
will continue to operate its Carnegie Avenue aluminum foundry 
until Nov. 15. Among the recent changes in the organization is 
the election of George J. Stanley, formerly with the Aluminum 
Co. of America, as vice president and treasurer. No production 
manager has been chosen to succeed Paul Ryan, who recently re- 
signed to become manager of the Perfection Spring Works of the 
Standard Parts Co., but F. A. Parkhurst. who was associated with 
the company several years ago, has become affiliated with it, de- 
voting a portion of his time as organization engineer and assumes 
some of the duties that were formerly under tne direction of Mr. 
Ryan. , 

Westlnqhouse Union Battery Co.. Pittsburgh, recently organized 
by the Westlnghouse interests, will manufacture storage batteries 
for all branches of industry. It Is now occupying a portion of the 
works of the Union Switch & Signal Co., Swlssvale, and is giving 
employment to about 500. Tentative plans include a new plant on 
a neighboring site to provide a dally capacity of over 3000 batteries. 
A. L. Humphrey, president Westinkhouse Air Brake Co.. is chair- 
man of the board of directors; T. R. Cook, formerly chief engineer 
and production manager for the Willard Storage Battery Co., 
Cleveland, is vice president and general manager. 

Vulcan Motor Axle Co., Detroit, has been organized by a group of 
men who have been prominent In axle work, including F. C. Gilbert, 
for many years with the Timken organization and vice president 
when he resigned. R. G. Beechler. formerly works manager of the 
Timken metal products plant. R. R. Weaver. Sidney C. Love. C. C. 
Miller and J. T. Han'.on. Mr. Gilbert is president and treasurer, 
Mr. Hanlon secretary, and Mr. Beechler, chief engineer. The plant 
is at Milwaukee Junction, and machinery is being installed. 
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Racine Engineering Co., Racine, Wis., has been organized to en- 
sa.g:e in general autonrvotive engineering: in relation to the farm 
machinery and tractor industries. Offices have l>een opened at 
105 Badger Building. The principals are L. N. Burns, formerly 
viee president and sales manager J. I. Case Plow Works Co.; A. Y. 
OcMtee, who will be cliief engineer, and H. L. Taite, a mechanical 
engineer also formerly with the Case company. 

Doehler Die Casting Co., Court and Ninth Streets, Brooklyn, 
manufacturer of die castings, brass and bronze alloy castings, etc., 
IxSLS arranged for a bond issue of $1,000,000. It is now operating two 
• kly ' . ~ . , .. . --^ 



plants in addition to its Brooklyn works, at Toledo. Ohio, and 
Oliica&o, with total floor area aggregating 350,000 i " - - 

nient is given to 2300. H. H. Doeiiler is president. 



Stewart -Warner Speedometer Corporation, Chicago, has effected 
arrangements for the absorption of the Stewart Mfg. Corporation, 
manufacturer of dies, die castings, etc.. 4535 FuUerton Avenue, 
Chicago. This will be done through an exchange of stock. The 
companies have been affiliated in ownership, both having been 
organized by the late John K. Stewart. 

Evinrude Motor Co., 279 Walker Street, Milwaukee, which has 
broken ground for the first unit, containing 60,000 sq. ft., of a new 
manufacturing group at Twenty-seventh and Lake streets, expects 
to transfer its operation about Nov. 1. Its present four-story 
factory. 100 x 140 ft., has been sold to the Western Wosrted Mills, 
3033 Galena street. 

WIco Electric Co., Springfield, has incorporated under Mass- 
achusetts law to manufacture magnetos, storage batteries, ignition 
equipment and specialties In its West Springfield plant. It is cap- 
italized at $400,000. Phelps Brown, 44 Avon Place, is president; 
Arthur W. L^mson, vice-president and Edward L. Stoughton, 
treasurer. 

Continental Motors Corp., Detroit and Muskegon, Mich,, has just 
purchased a tract of 400 acres at Muskegon, along the Muskegon 
iliver. .\ big foundry will be erected, and other buildings, for 
which the company seeks to harness the river to provide power. 
Som-e two tnousand homes for employeers will be built on this 
new tract. 

A. B. Landls & Sons have moved into their recently acquired 
plant at Cresheim Road and Queen Street, Chestnut Hill, Phila- 
delphia, where they will grind both crank and cam shafts and man- 
ufacture automobile parts complete. The building occupies 5000 
sq. ft. and provides an increase in former capacity of about 300 
per cent. 

Sears-Cross Co., Brooklyn, N. Y.. manufacturer of the Sears-Cross 
lock for automobile doors, has been acquired by the National Seal 
Co., Brooklyn, N. Y., maker of metal seals and automobile hard- 
ware. The personnel of the former company will continue with 
the new organization, and plans are under way for additional fa- 
cilities. 

American Axle Co., Chicago, manufacturer of worm-drive rear 
axles for motor vehicles, has awarded the general contract to the 
Austin Co., Chicago, for a brick and steel machine shop, 100 x 
600 ft., at Barton, Washington County, Wis. It will cost about 
$100,000, including equipment. Peter C. Wolf Barton is in charge. 

The new plant of the Prest-O-Llte Co., Indianapolis, Ind., manu- 
facturer of acetylene apparatus, at Orangeville, Baltimore, is esti- 
mated to cost about $100,000, according to plans now prepared. 
The works will comprise a number of reinforced-concrete build- 
ings. Employment will be given to over 200 for initial operations. 

bvinrude Motor Co., 279-2S1 Walker Street, Milwaukee, has given 
the entire contract for designing, erecting and equipping its new 
works at Twenty-seventh and Lake Streets to the Federal Engi- 
neering Co., 444 Milwaukee Street, Milwaukee. The project in- 
volves an Investment of $50,000. 

Lavine Gear Co., Keefe Avenue, Milwaukee, has placed the gen- 
eral contract with Frank Luenzmann Co., 1912 Prairie Street, for 
a one-stor>' machine shop addition. 50 x 153 ft. It manufactures 
steering gears and other automotive parts. Herman A. Ulhlein, 
521 Grand Avenue, Is president. 

Sheldon Axle & Spring Co., Conyngham Avenue, Scranton, Pa., 
manufacturer of automobile axles and springs. Is planning for a 
two-story addition, 50 x 80 ft. to cost about $125,000, Including 
equipment. The company Is a subsidiary of the Splcer Mfg. Co.. 
South Plainfield, N. J. 

Jones Oil Engine Co., Svracuse, N. Y., has pinvhase l one of 
the Government war buildings at llion, X. V . and will dlsmatlo 
it and move it to Syracuse, where it will be reconstructed and 
utilized for the manufacture of oil engines. New equipment prob- 
ably will be required. 

Hess-Bright Mfg. Co., Front and Erie Streets, Philadelphia, 
manufacturer of ball bearings, etc.. has increased its capital stock 
from $2,000,000 to $3,000,000. The company has completed plans for 
the erection of three one story additions, 32 x 295 ft., 24 x 350 ft., 
and 32 x 120 ft. 

Lauchin-Loehr Piston Co., Green Bay, WHs.. has Increased Its 
capital stock from $25.0^>0 to $50,000 and will enlarge Its floor space 
and equipment to doubJe the output of self-lubricating pistons for 
high speed gas engines. George Y. Lauchin is president and chief 
engineer. 

Henry M. Dudle La Pierre Co., manufacturer of automobile steer- 
ing wheels, 1314 West Twenty-first Street, Chicago, will receive 
bids through an architect on a two story plant. 50 x 145 ft.. Circle 
Avenue and Fourteenth Street, Forest Paark, 111., to cost $50,000. . 

United States Axle Co., Pottstown, Pa., has been organized to 
manufacture automobile axles and will take over the plant of the 
Industrial Foundry & Machine Co., Laurel and Washington Streets* 
heretofore used for the manufacture of steam specialties, etc. 

DIefendorf Gear Corporation, Syracuse, N. Y., is a new concern, 
of which Willis DIefendorf, formerly with the Weekes-Hoffman 
Co., Is president. Temporary manufacturing space has been ob- 
tained on the top floor of the Weekes-Hoffman building. 

Eclipse Mfg. Co., Hammond, Ind., recently organized for the man- 
ufacture of gears, automobile parts, patent awning supporters, etc.. 
has completed arrangements for a four storv plant, 76 x 129 ft., to 
cost $50,000, at Conkey Avenue and Blaine Street. 

A. C. Spark Plug Co., a subsidiary of the General Motors Cor- 
poration, win establish a manufacturing plant at Brantford. Ont., 
wliere a site of 16 acres has been purchased. Construction will 
start at once and it Is expected to be completed In 60 days. 

International Steel Products Co.. Hartford, Wis., which has de- 
voted its attention to making mufflers or silencers for gas engines, 
is putting Into quantity production a new type of pressed steel fuel 
tank for motor vehicles. 



J. T. Fleck, Chico, Cal., has leased a building on ^ark avenue 
and contemplates the Immediate establishment of a plajit lor ine 
manufacture of automobile bodies, radiators and other sheet meiai 
products. 

SImms Magneto Co., North Arlington Avenue. Kast Orange, N- J., 
manufacturer of magnetos and ignition systems, has "jed pians 
for a two story, reinforced-concrete addition to cost about $J5U.uuu. 

Kearns-Dughie Motors Corporation, Beavertown. Pa., has been 
incorporated with a capital stock of $100,000 to manufacture auto- 
mobile motors, parts, etc. M. V. Dugiiie, Lewlstovvn, Is treasurer. 

Deering Mfg. Co., Brainerd, Minn., has been started with $25,000 
capital to build motor vehicle paits and atccssories. Juhus tu.. 
Alma Gall, and Caroline A. Deering are the incorporators. 

Amesbury Mfg. Co., St. Petersburg, Fla., has been incon^orated 
with a capital stock of $20,000 by C. H. Prescott. B. S. Wright and 
E. B. Holcomb, to manufacture automobile truck bodies. 

Brewer-Tltchener Corporation, Binghamton, N. Y., manufacturer 
of automobile hardware, etc.. has completed plans for a one ana 
two-story addition, 144 x 200 ft., to cost about $100,000. 

Crosby Co., 137 Pratt Street, Buffalo, manufacturer of shf^J 
metal stampings, has had plans prepared for a one story brlcK 
and steel addition, 100 x 125 ft., to cost about $50,000. 

Keystone Automobile Top Co., 1412 Fairmount Street, Phlla- 
adelphla, is taking bids for a four-story plant, 80 x 140 ft., at 
Fairmount and Seventeenth streets. 

Mulholland Co., 208 Washington avenue. Dunkirk, N. Y., manu- 
facturer of automobile bodies and parts, has increased its capital 
stock from $50,000 to $150,000. 

A. J. Detlaff Co., 121 Lafayette Avenue. Detroit, manufacturer of 
iron castings, etc.. is planning for the erection of a one story 
foundry addition. 51 x 85 ft. 

American Bearing & Die Casting Corporation, Indianapolis. Ind.. 
has issued $250,000 of preferred stock, making the total capltallza- 
ion $750,000. 

Automobile Crank Shaft Corporation, 192 PIquette Avenue De- 
troit will build a one story plant, 40 x 165 ft., at an estimated cost 
of $25,000. 

Motor Parts Corporation, Pittsburgh, a Delaware corporation, has 
increased its capital stock from J5450.000 to $650,000. 

Climber Corp., Little Rock, Ark., has broken ground for a body 
building plant. 



Body Builders 



Phlneas Jones & Co., 305 Market Street Newark, manufacturer of 
automooile wheels, bodies, etc., has acquired about 15 acres at 
iiiUslde for a new plant. The works will consist of a number or 
buildings, with a unit 40 x 300 ft., for as.sembllng and general 
pioduction; other structures will be 120 x 124. ft., with L-extenslon, 
55 x 50 ft.; band shop, 50 x 120 ft.; power plant, 30 x 60 ft.; and a 
series of 24 kilns, each 19 x 27 ft. The plant Is estimated to cost 
ai»out $300,000 to $500,000. William E. Lehman, 738 Broad Street, Is 
architect. 

Commercial Body Co., Columbus, O.. has taken over the busi- 
ness of the Warren & Southwick Carriage Co., of that city. The 
new company is under the active management of C. W. Finch, A. 
.\1. Lupton and C. R. Benner, and will nwinufacture bodies for all 
kinds of motor trucks. It intends to carry a large stock of bodies 
for several styles of trucks, but will give special attention to 
bodies for Ford one- ton trucks. 

Buffalo Body Corporation, Buffalo, N. Y. manufacturers of fine 
automobile bodies, has completed installation of additional equip- 
ment and is actively engaged on a large special order of enclosed 
bodies for the Packard Motor Car Company. They will employ 
several hundred additional skilled enclosed body builders at their 
plant at Buffalo. 

Dayton Body & Cabinet Co., Dayton, O., has been incorporated 
at $50,000 to manufacture commercial bodies for trucks and auto- 
mobiles. Among the men behind the new enterprise are C. C. 
Breech. D. Jj. W aggoner, D. L. King, J. Davies and V. B. Duvall. 
The new concern, with several locations in view, hopes to be in 
operation by the ttrst of next month. 

Flint Varnish & Color Works, Flint, Mich., has expanded so 
rapidly in automobile and general industrial varnishes and paints 
I. .at additional plant facilities have become necessary. Accordlng- 
Iv the E. I. du Pont de Nemours &. Co., together with the Flint 
concern, have purchesed the piant and business of the Chicago 
Varnish Co., Chicago. 

Field Body Corporation has been Incorporated to take over the 
Field Mfg. Co., Owosso, Mich., owned by J. E. Field, wlio will be 
president of the new company. Capacity will be tripled to produce 
the all-year-round cab and the Interchangeable platform bodies 
upon which the concern specializes. 

Collins Plow Co., Quincy, 111., has purchased the entire business 
of the Miller Wagon Co.. Edlna. Mo., The merchandise depart- 
ment of the Collins Plow Co. has been handling the Miller wagon 
for a number of years. 

Landls Body Building Co., Lansdale, Pa., has been sold to the 
Heebner-Felver Motor Co., which will operate it In connection with 
Its automobile business. Mr. Landls remains as manager of the 
body building plant. 

McDermott Body Corporation. 123 Sixth Street, Long Island City, 
manufacturer of automobile bodies, has acquired about 20,000 sq. 
fi. at Van Alst Avenue and Thirteenth Street for a new two story 
plant. 

Perfect Body Corporation, a subsidiary of the Sanger Motor 
Car Co.. has leased the one story building at Madison Avenue, 
136th to 137th Streets, Bronx, covering an area of 40.000 sq. ft. 

Willoughby Co., Dwyer Avenue and Turner Street. ITtica, N. Y.. 
manufacturer of automobile bodies, is having plans prepared for a 
four story addition. 75 x 150 ft., to cost about $50,000. 

Belmont Body Builders Corporation, Belmont Avenue. Newark, 
manufacturer of automobile bodies, has completed plans for a one 
s»ory plant to cost about $16,000. 

Fisher Body Co., Oakland Street, Detroit, manufacturer of au- 
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lornobile bodies, is having plans drawn for a new six story plant, 
i- X Uiii ft., on West End Avenue. 

Wcsc Penn Body Co., Wilkinsburg. Pa., has been incorporated 
with a capital stock of $50,000 to iminufarture aulomobile bodies. 
-I. Mutchler is treasurer. 

Brooks- Ostruk Co., 225 West Sixty-sixth Street, New York, marr- 
i lav turer of automobile bodies, lias increased its capital stock 
fioni $150,000 to $1,000,000. 

Field Mfg. Co., Owosso. Mich., manufacturer of motor truck 
bodies, will sell $200,000 worth of stock to finance Its expansion 
piogram. 

Stahll Auto Body Company, Cleveland, has been incorporated with 
* .000: R. K. Stahli, R. Stahli, R. Fisher, E. W. Fisher and W. F. 

Kees. 

Eastern Auto Body Co., Bridgeport, Conn., is figuring on a one 
and a half story, 60 x 90 ft. plant. 

Auto Body Co., Portsmouth, N. H.. is having plans drawn for an 
addition to the plant. 



Sodium Fluoride as a Wood Preservative 

Tests made years ago at the Forest Products Labora- 
tory indicated that sodium fluoride might be successfully 
used as a wood preservative, because it had high toxicity, 
was not injurious to metal, and was convenient to handle. 
Laboratory tests alone, however, are never sufficient to 
establish the value of any material as a wood preservative ; 
actual service tests, even though they require years to 
complete, are also needed. 

In order to obtain comparative durability records, the 
•laboratory in 1914 placed sap-pine ties treated with so- 
dium fluoride, together with ties treated with zinc chlo- 
ride and creosote, in one of the mines of the Tennessee 
Coal, Iron and Railway Company, at Birmingham, Ala- 
bama. Similar service tests were also started at this time 
on red oak ties placed in the tracks of the Baltimore and 
Ohio Railway Company. 

After five years of service the mine ties which were 
treated with sodium fluoride have been found in as good 
condition as those treated with zinc chloride, both show- 
ing very little deterioration. The creosoted mine ties ap- 
parently were in still better condition, while the untreated 
ones were in various advanced stages of decay. The red 
oak railway ties treated with sodium fluoride were prac- 
tically all sound, as were those treated with zinc chloride, 
whereas a large percentage of the untreated oak ties haa 
been removed. 

Both of these tests, as well as others started later, must 
continue for a number of years yet before the relative 
value of the sodium-fluoride treatment for ties and tim- 
bers is definitely known. 



In February, Major R. W. Schroeder, chief test pilot 
At McCook Field, Dayton, O., reached an altitude of 
36,020 ft., about 5,000 ft. higher than the previous world's 
record height. 



Wanted: — West Tire Setter No. 3, in good condition. 
A. E. Stevens & Co., Portland, Me. 

For Sale: — Wheelwright and auto repair business, es- 
tablished over 25 years. Very conveniently located. 
Obliged to sell because of death of former owner. For 
particulars, address G. H. Blume, Railroad Ave., New 
Rochelle, N. Y. 

PATENTS 

Patents — H. W. T. Jenner, patent attorney and mechani- 
cal expert, 622 F St., Washington, D. C. Established 1883. 
I make an examination and report if a patent can be had 
rnd exactly what it will cost. Send for circular. 
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Wagon and Special 

rORGINGS 

of Guaranteed Quality 

When you are in the market, send us your 
blue-prints for quotations. 

Ask for catalog showing part of our large 
liiie of Automobile and Special Forgings, 
also catalog listing our full line of Carriage 
and Wagon Hardware. 

RicHard £ccles Co. 

AUBURN, NEW YORK 
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SM-C 




Asbestos 
Brake Lining 



S-M-C's f^mblem of Quality 

Instantly, when this triangle trade-mark is seen in connnection 
with brake Hning, all doubts are removed. That lining is not on 
trial — it has been tried and proved. It's S-M-C — no other can have 
that mark. 

Every Healer handling S-M-C sells it with that advantage. Every 
car owner using S-M-C gets the added service and satisfaction 
it symbolizes — 

Safety Made Certain 

For S-M-C is closely woven of finest asbestos, with friction wire 
interwoven. Treatment with our special S-M-C Compound — as 
exclusively ours as is our trade-mark — assures longer life and re- 
tention of the original co-efficient of friction. 



STAYBESTOS MFG. CO. 



5559 Letia Street 
PHILADELPHIA, PA. 



The Modern Factory, exclusively devoted to the 
manufacture of brake and transmission linings 



Published monthly by The Trade News Publishiner Co., Edison Building, corner EQiiQ^kasduliiyieN City. 
Entered as second-class matter June 23, 1879. at the post office at New York. N. T., under the Aet of Maten S. 1879. 
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Clutches built for the trade must be able to meet competition under 
the critical tests and the keen eyes of the experts of the profession. 

When clutch manufacturers such as the Warner Gear Company 
adopt Raybestos Molded Clutch Facing we feel that nothing more 
can be said for our product. 

THE RAYBESTOS COMPANY 

Factories: BRIDGEPORT, CONN. PETERBOROUGH. CANADA 

Branches: Detroit, 979 Wooflward Avenue San Francisco, 1403 Chronicle Buildinfj; 

Chicago, 1402 South Michigan Avenue Washington, D. C, 107 Columbian Building 

Toronto, Ontario, 131 King Street, West 
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Greater Possibilities in Automatic Electric Welding Machines 

By H. L. UNLAND* 

New Device Makes Welding More Than a Repair or Patching Process and Opens Up 
Chances for This Process to Qualify as Important Manufacturing Auxiliary 



THROUGH the medium of a new automatic welding out- 
fit developed by the General Electric Co., Schnectady, 
N. Y., and now being placed upon the market by that com- 
pany, the modern 
manufacturing plant 
quick to take up 
new and better 
things, is offered a 
new tool. With the 
perfection of this 
device, upon which 
the company's engi- 
neers have been 
working for several 
years, an entirely 
new field of work is 
opened up which 
may represent a sav- 
ing of material or of 
work (that is, labor) 
or of money or per- 
haps all three — 
namely, manufactur- 
ing by means of the 
electric arc using this 
new machine which 
is fully automatic in 
its action, when once set 
and started. This automatic 
machine, which is called the 
automatic arc welder, and 
some of its work are shown 
and described on the following pages. 

The automatic arc welder is a device for automatically 
feeding the metallic electrode wire into the welding arc 




•Engineer, Power and Mining Department. General Electric Co. 
Taken In part from a paper read before the American Welding 
Society. 



at the rate required to hold a constant arc length. Under 
these conditions .the electrical conditions are kept 
constant and the resulting weld is uniform and 

its quality is there- 
by improved. It is 
possible with this de- 
vice to weld at a 
speed of from two to 
six times the rate 
possible by skilled 
operators welding 
by hand. This is 
partly due to the 
stability of the weld- 
ing conditions and 
partly due to the 
fact that the elec- 
trode is fed from a 
continuous reel, thus 
eliminating the 
changing of elec- 
trodes. The auto- 
matic welder is adap- 
table to practically 
any form of weld 
from butt welding of 
plates to the depos- 
iting of metal on worn sur- 
faces such as shafts, wheels, 
etc. 

P2veryone who has made 
any investigation of elec- 
tric arc welding has noted the wide variation in results ob- 
tained by different welders operating, as nearly as can be 
determined, under identical conditions. This also ap- 
plies to the operations of a single welder at different times 
under identical conditions. These variations affect prac- 



The 
hand 



Fig. 1— Automatic Arc Welding Head and Control Panel, 
welding head proper is movable along arm by means of 
wheel to provide means for following variations In weld. The head 
may be tilted approximately 45 deg. at right angles to and parallel 
to line of weld. Welding head Is shown supported on pedestal with 
work clamped to small turn table which is revolved at proper speed 
by small motor. Two sets of straightening rolls are provided for 
straightening electrode wire as It passes from wire guide to feed 
roil 
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tically all factors of welding such as speed of welding, characteristics of practically all electric welding circuits 
amount of electrode consumed, etc. When indicating in- are such that the current and voltage are inter-related, as 
struments are connected to an electric welding circui.t, increase in one causing a corresponding decrease in the 
continual variations of considerable magnitude in the cur- other. Where this is the case it will generally be found 
rent and voltage of the arc are at once noticed. This that the percentage variation of the voltage from normal 

when taken at .the customary arc voltage of 20, will be ap- 
proximately twice the percen.tage variation in current. 
Further, an increase in arc voltage, other conditions re- 
maining the same, indicates that the arc has been length- 
ened, thus giving the metal a greater oppor.tunity to oxi- 
dize in the arc, with a probability of reduction in quality 
of the weld. The automatic welder utilizes the arc volt- 
age as the basis for regulating the equipment. The rate 
of feeding the wire varies over a wide range due to the 
use of electrodes of different diameters, the use of different 
current values, etc., caused by details of the particular 
weld to be made. The simplest and most reliable method 
of electrically obtaining variations in speed is by means of a 
separately excited direct current motor. Thus the opera- 
tion of this equipment is limited to direct current arc 
welding cirucits but these may be of any established type, 
the variations in characteris.tics of the welding circuits 
being taken care of by proper selection of resistors, coils 
etc., in the control. 

The welding head consists essentially of a set of rollers 
for gripping the wire and feeding it to the arc. These 




Fig. 2 — Automobiie wire wheel hub. Joint between 1 /16 and 
3/16 In. sheet metal. Current 100 amperes, arc voltage 14, travel 
10 In. per minute, electrode diameter 3/32 In. 



same condition was found some years ago in the cutting 
of steel plates by the gas process and when an equipment 
was devised to mechanically .travel the cutting torch over 
the plate a series of .tests to determine the maximum eco- 
nomical speed, gas pressure, etc., for .the various thickness 
of plate were made. The result was that the speed of cut- 
ting was increased to as much as four or five times the 
ra.te possible when operating under the unsteady condi- 
tions incident to hand manipulation of the torch. Fur- 
ther, the gas consumption for a given cut was found to 
be decreased very greatly. 

As a result of these experiences an investigation was 
Itarted to determine what could be done in controlling 
the feed of the electrode to .the electric arc in a metallic 
electrode welding circuit. An electric arc is inherently un- 
stable, the fluctuations taking place with extreme rapid- 
ity. In any regulating devices the sensitiveness depends 
on the percentage of variation from normal rather than 






Fig. 3 — Simplified connection diagram of automatic arc welding 
control. Motor armature M Is connected across arc and protected 
from open circuit voltage by resistor D which is short circuited 
when arc is struck by contractor X. l^otor field FF is excited from 
constant potential supply, variation in field current being obtained 
by contacts of regulator G short circuiting variable portion of 
regulating rheostat A. Regulator G Is connected across arc 
through regulating rheostat C and contacts of over voltage relay 
H. which protects regulating relay coll from high open circuit 
voltage and only closes these contacts when arc Is struck 

on the actual magnitude of the values, since these are al- 
ways reduced to approximately a common factor by the use 
oi shunts, cunent transformers, or series resistances. The 



Fig. 4 — Automobile rear axle housing. Metal 3/16 In. thick, cur- 
rent 120 amperes, voltage 14, travel 6 In. per minute, electrode 
diameter 3/32 in. 

rollers are suitably connected through gearing to a small 
direct current motor, the armature of which is connected 
across the .terminals of .the welding arc. This connection 
causes the motor to increase in speed as the voltage across 
the arc increases due to an increase in the length of the 
arc and to decrease in speed as the voltage decreases due 
to a shortened arc. A small relay operating on the prin- 
ciple of a generator voltage regulator is connected in the 
field circuit of the motor which assists in the speed con- 
trol of the motor as the arc voltage varies. Rheostats for 
regulating and adjusting the arc vol.tage are provided by 
means of which the equipment can be made to maintain 
steadily an arc of the desired length and this value may 
be varied from over twenty .to as low as nine volts. No 
provision is made for adjustment of the welding current 
since the operation of the automatic machine is in no way 
dependent on it. This adjus.tment is taken care of by the 
central panel of the welding set. This may be either of 
the variable voltage or constant potential type but it is 
necessary to have a source of constant potential to excite 
the fields of feed motor. It may be possible to obtain this 
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excita^tion from the welding circuit but this is not essen- 
tial. The voltage of both the welding and constant po- 
tential circuits is immaterial provided it is not .too high, 
but these voltages must be known before the proper rheo- 
stats can be supplied. 

Observa,tion of indicating meters on the control panel 
show that the curren.t and voltage are practically constant, 
but it should be remembered that all indicating me.ters 
have a cerain amount of damping which prevents the ob- 
servations of variations which are extremely rapid or of 
small magnitude. The resultan^t value as read on the in- 
strument is the average value. Oscillographs taken with 
short arcs show that notwiths^tanding the fact that the in- 
dicating meters show a constant value, a succession of 
rapid short circuits is continually .taking place, apparently 
due to particles of the molten wire practically short cir- 
cuiting the arc in passing from the electrode to the work. 
This is indicated by the fact that the voltage curve fell 
to zero each time accompanying each such fluctuation, 
there was an increase in the current. It was found that 
with the shorter arc the frequency of occurrence of .these 
short circuits was considerably higher than was the case 
when the arc was increased in length. To all appearances 
the arc was absolutely s^teady and continuous and there 
was no indication either by observation of the arc itself 
or of the instruments that .these phenomena were occur- 
ing. 

The following tables give an idea of the speed of weld- 
ing which may be expected but it should be borne in mind 
that ithese figures are actual welding speeds. It is neces- 
sary to have the material properly clamped and supported 
and to have it travel past the arc at a uniform speed. In 
some cases .the figures given here have been exceeded and 
under certain special conditions it may be desirable to use 
lower values than those given. 



Thlchkness 
in Inches 
.040 
1/16 
1/8 
3/16 



Seam Welding 

Amperes 

45 to 50 
50 to 80 
80 to 120 
100 to 150 



Speed Inches 
per minute 
20 to 30 
15 to 25 
15 to 25 
4 to 6 



Lb. 
deposit 
1.04-1.56 
1.59-2.1 
2.5 -4.5 



Building Up (Wheel or Shafts) 

Dla. or thickness Electrodes Amperes Speed 

inches dia. ins. Ins. 

Up to 1 in. 1/16 60 to 90 11 to 13 

Up to 3 In. 3/32 90 to 120 6 to 8 

dver 3 In. 1/8 120 to 200 4 to 6 

On account of the great variation in conditions under 
which .this equipment may be used it is provided with a 
base which may be bolted to any form of support. It may 
be held stationary and the 
work traveled past the arc or 
the welding head may be mov- 
able and the work held sta- 
tionary. These points will be 
dictated by the relative size 
of the work and the head and 
the equipment which may be 
available. Provision must be 
made for traveling one or 
the other at a unifornt speed 
in order to carry the arc 
along the weld. In the case 
of straight seams a lathe or 
planer bed may be utilized for 
this purpose and for cir- 
cular seams a lathe ro boring 
mill may be used. In many 




Fig. 5 — Reclaiming large shaft on which flywheel set was ma- 
chined under size. This shaft was 14 in. in diameter and set was 
about 21 in. long. About 3/16 In. of metal was deposited on this 
seat in one layer and In one continuous operation. Welding figures 
are as follows: Current 190 amperes, arc voltage 18, electrode 1 /8 
In. diameter, travel 4 In. per min., rate of deposition about 2 lb. 
per hour. Time required — welding 16 horurs, machining 4 hours 

be held stationary and the work traveled past the arc or 
the welding head may be movable and the work held s.ta- 
.tionary. These points will be dictated by the relative size 
of the work and the head and the equipment which may be 
available. Provision must be made for traveling one or 
the other at a unform speed in order to carry the arc 
along the weld. In the case of s,traight seams a lathe or 
planer bed may be utilized for this purpose and for cir- 
cular seams a lathe or boring mill may be used. In many 
cases it will be found desirable to use clamping jigs for 
securely holding the work in shape and also to facilitate 
placing in position and removal from the feeding mech- 
anism. 

Referring .to Fig. 5, the shaft was rotating while the 
work was being done and at the same time the cross heat 
was being traveled along the shaft. The result was a con- 
(Concluded on Page 35) 




Fig. 6 — Worn Journal of Motor 



shaft built up. Regularity and uniformity of deposited metal 
can be plainly seen. 
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From Ore to Finished Auto in Ford's River Rouge Plant 

By F. L. PRESTISS* 

Another Step in Ford's Broad Plans to Reduce Cost of Motor Cars, Consisting of Addi- 
tion of Blast Furnace to Car Plant and Pouring Direct 



WHEN anyone proposes to reduce the time, labor and 
cost of manufacturing automobiles, whether he be 
great or small, world-famous or unknown, if his scheme 
is sound everyone in the industry will wish him good 
luck. Stating the case that way, it sounds like the off- 
hand endorsement of a wild scheme. But when it is 
l^tated that the method described is the idea of Henry 
Ford, and that it has all the resources, physical, financial 
and of brainy men of the Ford organization back of it, 

*By Bpeolal editorial arranfremant wfth Iron Ase. New York. 



the situation is altered. When it is stated further that 
the plan is not just an idea or a scheme, but is now in 
actual operation and that the pictures and drawings here- 
with are actual reproductions of real apparatus now in 
daily use, it ceases even to be just an idea, a scheme, and 
becomes a reality. As such it is well worth the most 
thorough study. 

Ford's idea in this case was to incorporate the blast 
furnace and iron ore pile in the automobile plant, not 
sinnply as a pig iron ]>foducer' added' to' the plant so as to 
save haulage, but incort>orated in the desigia of the plant 




Fiq. 1 — General view of Ford furnaces. 
Gas from each furnace is carried through 
four uptakes extending 25 feet above 
the platform. Two of these uptakes 
as shown in the circle, connect to a down- 

in such a way -that •the'^molten iron from 

the cupola could be poured dicectly into the 
mold of the foundry without; reheating. In 
the further development of this idea a steel 
Wprks to fiout the molten steel directly into 
the molds of the automobile parts and with- 
out reheatin.i^^ is a necessity, but this step 
has been reserved for tlie future. At pres- 
ent one of the blast furnace*; has been com- 
pleted an4 blown in, and the second one 
will be added shortly, possibly before this is 
placed in the reader's hands. Ore docks and 
ore handling equipment have been ready 
for some time, and the by-product coke 
plant was put in o]>eration in V019. 

'I'he new Ford works are known as the 
River Rouge plant of the Ford Motor Co., 
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being part of the organization. The site covers 
several thousand acres just outside of the west- 
ern limits of Detroit on the River Rouge, three 
miles from the junction of that river with the Detroit 
River. Ground was broken for the plant three years ago 
but work was largely suspended during the war owing to 
the difficulty of obtaining material. Attention was cen- 
tered during the war on the erection and operation on 
the same site of a shipbuilding plant for the Government 
in which the submarine chasers known as the ''Eagles" 
were built for the Navy Department. With the comple- 



vided for the heaviest and most substantial .type of con- 
struction for all parts, and the engineers have aimed to 
make the furnaces and the equipment comple.te and mod- 
ern in every particular. 

More than usual interest has been taken in the Ford 
blast furnaces because of the announcement tha.t the com> 
pany planned to pour hot metal directly from the furnaces 
to the molds in the foundry, eliminating remelting the 
pig iron in the foundry cupolas. Mr. Ford believing that 
this could be accomplished, some time ago set his engi- 
neering and foundry departments .to work on the metal- 
lurgical problems involved. Under the process as it 
has l)een worked out cupolas will not be eliminated 
entirely but the metal from the blast furnaces and 
metal from the cupolas will be mixed in 'definite pro- 
portions and it is stated that tests have proved that 
high grade castings possessing all the qualities re- 
quired for machining will be produced by this pro- 
cess. 

The foundry is now in construction but is not ex- 



Flp. 2— The Mullen Tapping Machine, 
shown In the bottom picture, one of the 
first to be installed, Is operated by the 
motor at the back of the machine. The 
mud gun here is In position 




tion of the Government contract, the Eagle plant has been 
converted into an automob le body building plant. Work 
on the two blast furnaces was started in September. 1918, 
and piling is now being driven for the two additional 
blast furnaces originally contemplated. The erection of 
one of these furnaces will probably be started late this 
year. No definite plans have been announced as yet for 
the proposed steel plant. 

A predomina.' ing feature of the blast furnaces, and in 
fact of the whole plant, is that no expense has been 
spared in construction. The des'gn of the furnaces pro- 



pected to be ready for operation before fall It will be of 
very large capacity, the building being 1188 ft. long and 660 
ft. wide. It will be equipped with 18 cupolas arranged in 
three batteries of six each. Metal from the blast fur- 
naces will be taken to the foundry in ladle cars and 
poured outside the foundry wall in a 30-ton ladle or 
hot metal container, one of which will be pro- 
vided for each battery of cupolas. From this ladle, 1,500 
to 2,000 lb. of the furnace metal will be poured into a foun- 
dry ladle and the ladle taken to the cupola and .the re- 
quired amount of cupola mefal will be add*-^ Track 



Digitized by 



Google 



12 



THE AUTOMOTIVE MANUFACTURER 



July. 1920 



scales will be provided for weighing both the blast fur- 
nace and cupola metal as it is poured into the ladle. The 
cupola charge will consist largely of scrapped castings, 
sprues and gates from the foundry, borings and scrap 
steel from the present automobile body plant. A large 



is 2 ft. 9 in. in diameter inside .the brick work and 4 ft. 
7 in. inside the shell. 

The hearth jacket is a 1^ in. riveted steel plate and is 
protected on the inside by cast iron segments 4j4 in. in 
thickness, pipe coils being cast in the segments. Between 




Fig. 3 — General plan of Ford's River Rouge plant showing disposition of various buildings and other units 



machine shop will be erected adjoining the foundry for 
finishing the castings. 

The completed blast furnace is 92 f.t. in height from the 
iron notch to the top platform and the diameter at the 
bosh is 22 ft. 9 in. The capacity from .the tap hole to the 
bottom of the bell is 32,000 cu. ft. The diameter at the 
hearth is 17 ft. and at the s.tock line 16 ft. 6 in. The angle 
of the bosh is 78 deg. 11 min. The lining is 3 ft, in thick- 
ness in the shell, being reduced to 27 in. at the bosh. Be- 
sides the bosh cooling plates .there are 11 rows of plates 
above the mantel, these being carried one half way up the 
inwall above the mantel. These are set back approximate- 
ly 18 in. from the inside lining. The stock line is pro- 
tected by wearing plates. These are heavy cast iron sec- 
tions 8 ft. high and they are water cooled by means of 
COoIiiiLT l^ipcs cas^ in the ca^t ivru section. 

The foundation of the furnace is a concrete mat 8 it. 
in thickness laid on piling and above this mat is ^ brick 



the outside steel plate and .the inner cast iron plates is 4 in. 
of grout. The hearth jacket is 24 ft. 4 in. in diameter and 
10 ft. 9 in. high, extending from approximately 2 ft. above 
the cast house floor to the bottom of the column bases or 
6 ft. 7 in. below the iron notch. 

There are 12 tuyeres. The*tuyere jacket is a l}i in. riv- 
eted s.teel plate 21 ft. 6 in. in diameter and 4 ft. 10 in. wide. 
The tuyere jacket and hearth walls are cooled by copper 
cooHng plates. 

The bosh is reinforced with five heavy steel butt strap 
bands above the tuyere jacket, these being 12 in. wide and 
134 in. thick, supported by cast steel brackets from the 
tuyere jacket, making a self-supporting unit. The bosh is 
cooled by nine rows of copper cooling plates. The mantel 
is of the flat horizontal plate type, 
being built up of sections of plate 
with sf ffening angles and heavy built 
straps. 




Fig. 4 — The unloader for ore and coal at the Ford River Rouge plant with two ore bridges appear in background 



foundation 9 ft. 8 in. in thickness. The columns and col- 
umn bases are anchored to the foundation with anchor 
bolts to hold them in alignment. There are six hollow 
cast iron columns and the diameter of the column circle 
is 30 ft. The average column diameter is 24 in. The circle 
pipe rests on the mantel and the bustle pipe is suspended 
from the mantel by vertical rods running through cast 
steel brackets riveted to the bustle pipe. The bustle pipe 



The furnace shell is built of ^4 in. plate with double 
riveted butts on the vertical seam and single riveted taps 
on the girth. The bottom ring is 1 in. in thickness and the 
other rings J4 in. .thick. The top ring is heavily reinforced 
with angles to take care of the top platform brackets. 
Several raiHngs placed 6 ft. apart encircle the furnace 
starting above the hearth, these being provided as a safe- 
ty measure. 
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The shell is surmounted by Kennedy cone type top. At 
the top of the cone is a cast steel saddle made in four 
sections. This saddle carries .the top hopper which is a 
solid steel casting. The hopper is 13 ft. in diameter at 
the top and 11 ft. 6 in. at the bottom and 6 ft. deep. The 
bell is 12 ft. 3 in. in diameter and the angle of the bell is 
53 deg. The large bell is hung on a cross-head which is 
supported by two rods operated by a hydraulic cylinder. 

There is a change from the usual design of Kennedy top 
in the arrangement of the uptakes. Instead of having four 
cast steel outtake elbowls running down under the plat- 
form^ the four uptakes for taking off the gas are turned 
up through the platform and connect together at a point 
25 ft. above the platform through cast steel fittings into 
two downcomer branches. High uptakes were provided 
in order to hold the stock in the furnace better. The 
uptakes are 4 ft. in diameter and the downcomer branches 



stoves are smaller than in ordinary practice, and for this 
reason stoves require that the gas be unusually clean. 

The Kling-Weidlein dry gas cleaner is a six unit cleaner. 
A second six unit cleaner of this type is being erected in 
connection with the second furnace. The installation of 
this cleaner was decided upon after an inspection at the 
works of the Carnegie Steel Co., Youngstown, where the 
first cleaner of this type was put in operation some time 
ago. The cleaner is of steel plate construction. Some of 
the advantages that led to its adoption in preference to 
a wet gas cleaner are that with its use the sensible heat oi 
the gas is retained, its power requirements are very low, 
being approximately 4 h.p. for the automatic operation 
for the entire equipment of the six units as compared to 
80 to 100 h.p. given as the power requirements for a wet 
washer, no water for cleaning a<i compared with 2,000,000 
to 3,000,000 gal. per day required by a wet washer, settling 




Fig. 5 — The view of the mud gun and its operating device covers also the bosh construction and tuyere stoclcs 



4 ft. 6 in. in diameter. The bleeder valves are provided, 
one at the top of each pair of uptakes. 

The two downcomer branches lead into the side of a 
dust-catcher and the gas leaves this catcher at the top. 
From the dust-catcher the gas is carried through a battery 
of 12 Kennedy centrifugal whirlers arranged in four par- 
allel sets in series of three. From these whirlers the gas 
passes through a manifold 7 ft. 2 in. in diameter leading 
to the dry gas cleaner, and from the cleaner the gas is de- 
livered into a clean gas manifold of the same diameter, 
and from this to the stoves and boilers. The gas is 
cleaned by passing through mats of steel wool, which are 
automatically cleaned, and the flue dust is discharged into 
hoppers beneath. A set of 5 ft. standard Kling quick 
operating goggle valves is provided for cutting off the 
dry gas cleaner so that the gas may be sent to the stoves 
or boilers wi.thout a second cleaning. The original plans 
called for the installation of a gas washer, but the dry 
cleaner was substituted. The checker openings in the 



basins are eliminated and pollution of water in tlie river 
is avoided. The cleaner was ins.talled by Arthur G. McKoe 
& Co., Cleveland. 

Bleeders are provided on the ends of the stove and 
boiler gas mains and there are mushroom valves for cut- 
ting off each furnace from the boiler gas main. There is 
but one boiler gas main for both furnaces, and mushroom 
valves are provided for use in cutting off one furnace 
when only the other furnace is being operated. 

There are four stoves for each furnace, 24 ft. in diam- 
eter and 100 ft. in height and with a heating surface of 
100,000 cu. ft. each. The stoves are of the two-pass side 
combustion type and have a special design of 2 x 12 in. 
checker flues. A special type of brick is used in these 
flues. The brick are 3 x 6 x 16 in. in size with in. re- 
cessed ends to provide the 2 x 12 in. flues. The stoves are 
designed with small flues to get a large amount of heat- 
ing surface in order to provide the high blast heat that 
has become the more general blast furnace practice. The 
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stoves have 2 in. asbestos installation on the sides and 
Sil-o-cel powder on the tops of the domes. All heating 
blast mains and bustle pipes are insulated with asbestos 
board between the brick and shell. 

The chimney valves are of the mushroom type with 
water cooled seats. The hot blast valve is a hollow steel 
valve of welded steel plate construction and works on a 
bronze seat. This valve and the seat and stem are water 
cooled. 

The stoves are equipped with Kennedy gas burners. 
A specially designed Kennedy gate valve is used for cut- 
ting the cold blast from each stove on the cold blast line. 
The mixing pipe from the end of the cold blast main to 
the hot blast main is equipped with a McCarthy regulat- 
ing and drop valve. The stoves are served by a brick 
lined steel plate stack with a bell type of base 190 ft. high 
and 18 ft. in diameter at the base and 8 ft. 3 in. diameter 
at the top. 

The cast house is equiped with a 20-ton Pawling & 
Harnischfeger crane for general handling and a Mullen 
tapping machine and a Berg-Brosius clay gun. A track is 
provided on each side of the cast house, the hot metal 
track being on the east side and the cinder track on the 
west side. The metal will run in cast iron runners from 
the tapping hole to the ladle. There are six 75-ton Pol- 
lock and one 95-ton Treadwell ladle cars for taking the 
hot metal either to the pig machine or to the foundry for 
direct casting. 

One end of the foundry is only 75 ft. from the cast 
house. A Uehling pig casting machine is provided. Above 
this machine is a special tilting trolley of 100 tons capac- 
ity built by the Morgan Engineering Co. for tilting the 
ladle. If the metal goes to the foundry, a Wellman- 
Seaver-Morgan gantry crane will be used for tilting the 
ladle in pouring the metal from the furnace ladle into the 
foundry receiving ladles. Cindfer will be loaded into Pol- 
lock cinder cars and for the present dumped at a conven- 
ient point. Plans for the final disposal of slag have not 
yet been worked out. 

The cast house is of unusually elaborate construction. It 
has heavy brick walls with red faced brick on the outside and 
wainscoting of fire brick on the inside. There are heavy 
sliding steel doors in each bay and above the crane run- 
way and all around the building are factory ribbed glass 
windows in swinging steel Lupton sash, making the in- 
terior well lighted and permitting the cast house to be 
completely closed with the exception of the open roof 
monitor. 

Extensive dock and handling facilities have been pro- 
vided for handling ore, coal and limestone, for not only 
will ore be brought to the furnaces from the Lake Supe- 
rior mines but coal and limestone will be shipped to the 
plant by boat from Lake Erie docks. A slip 250 ft. wide, 
2614 ft. long and 25 ^t. deep has been built on each side of 
which are concrete docks extending the length of the slip. 
At the point at which the slip runs into the river, there is 
a turning basin providing sufficient space for turning the 
largest lake freighter. 

The ore and coal storage yard and the unloading dock 
are on the east side of the slip. The unloading equipment 
includes two standard Hulett ore unloaders built by the 
Wellman-Seaver-Morgan Co. and a Mead-Morrison coal 
unloader. equipped with 10-ton clam shell buckets. There 
is also a Mead-Morrison car dumper for dumping cars 
of coal shipped by rail. The three boat unloaders run on 



the same track along the dock. This track extends the 
full length of the dock and has a span of 70 ft. Ore, coal 
and limestone will be dumped from a cantilever back of 
each unloader into a .trough 70 ft. wide and from this 
trough two bridges will distribute the raw material to 
the stock yard under the bridge or deliver it to .transfer 
cars on the trestle. These are Mead-Morrison bridges 
with a 350 ft. span between the shear leg and pier leg and 
with a 115 ft. cantilever over the dock and an 88 ft. ex- 
tension with a shear leg. making the total length of the 
bridge 523 ft. The bridge is served by a 10-ton man trolley 
which handles a 10-ton bucket. 

The River Rouge has not yet been made navigable for 
large lake boats and until the necessary dredging is done 
to permit the bringing of cargoes to the dock ore will be 
unloaded at the dock of the Detroit Iron & Steel Co. and 
both ore and coal brought to the plant by rail and dis- 
charged from an overhung track that is carried on brack- 




FiQ. 6— The quenchinj cap and the guide for directing the coke 
to the car 

e.ts on the pier leg wall. One half of the storage yard is 
used for ore and the remainder for coal and limestone. 
In building the ore storage yard, piles were driven 4 ft. 
apart and above these was placed a reinforced concrete 
mat 2 ft. in thickness. 

Ore, coal and limestone are delivered by the bridge in.to 
wide gage Hoover-Mason transfer cars are on the high 
line trestle over the bins which are in parallel line with 
the storage yard. There are three tracks on the high line. 
One is a three rail track, tw^o rails providing the wide 
gage for the transfer cars working with the ore bridge 
and an inner rail making the same track a standard gage 
track for handling rail shipments of ore. Coke is brought 
from the screening stations at the coke ovens to the fur- 
nace coke bins in specially designed Hoover-Mason scale 
transfer cars. 

The stock bins for ore, coke and limestone are of re- 
inforced construction of standard Hoover-Mason design. 
There are 32 bins divided longitudinally into two rows. 
The west row of bins are for ore and those on the east 
of furnace side are for coke and limestone. Each bin has 
a capacity of 200 tons of ore or 60 tons of coke. The bins 
have electrically driven revolving drum gates. 
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Ore, coke and limestone are delivered from the bins 
into double compartment Hoover-Mason scale larries for 
hauling to the skip bucket, each compartment having a ca- 
pacity of 15,000 to 20,000 lb. of ore. The larry cars are of 
bottom dump hopper type, dumping into a chute that 
feeds into a skip bucket which has a capacity of 
6,000 lb. of coke. The revolving drums that feed 
from the stock bins to the larry cars are solid 
plate on the ore side and perforated on the coke side, 
giving the coke an extra hopper under the skip bucket 
to take care of a spillage when the larry cars are being 
dumped and this feeds from the hopper into a Link-Belt 
conveyor which carries the material up to an overhead 
hopper which delivers it back to the scale larry cars. 

The skip incline is a self-supported structure 190 ft. 
long, inclined at 50 deg. from the horizontal and has a 
single track. The single skip bucket is suspended under- 
neath a specially designed carriage. The bucket and car- 
riage are counterweighted and are operated by an Otis 
specially designed gearless hoisting engine, the arma- 
ture of the motor being directly connected to the drive 
of the hoisting engine. The skip bucket is suspended 
under the carriage on a rod and bell and at the top of the 
furnace the bucket is seated on a small hopper over the 
large bell. The further travel of the carriage lowers the 
small bell at the bottom of the bucket, allowing the s.tock 
to be discharged into the large bell. When the bucket is 
not on the top of the furnace, a hydraulically operated 
sliding cover plate seals the top of the furnace, this be- 
ing the latest Kennedy design. After the stock is dis- 
charged into .the large bell, the bell is actuated by hy- 
draulically operated cylinders. 

At the top of the rod that supports the bucket there 
is a gear and when the bucket runs to the bottom of the 
skip, this gear on the bucket supporting the rod, meshes 
with' a rack operated by hydraulic cylinders, revolving the 
bucket to insure uniform distribution of .the stock in the 
furnace. 

The hoisting engine is supported on a tower half way 
up the skip. This tower also carries the counterweights 
for the skip car and carriage. The skip hoist operated 
on a load of 13,000 lb. of ore at 600 ft. per min. The con- 
tral for the skip hoist is in the operator's house situated 
on the ground level at the skip pit. The same operator 
also controls the bucket turning mechanism sliding cover 
to the top, and the large bell operating cylinders. 

One of the special features of the plant is that in ad- 
dition to having indicating pyrometers, pressure gages, 
etc., at convenient locations, numerous instruments are 
provided for recording the stove temperatures, hot blast 
temperatures, furnace top temperatures, furnace top pres- 
sures, gas pressure before entering and after leaving the 
cleaners, stock line levels, etc., a complete record being 
kept of all temperatures and pressures. In addition, a 
complete time record is kept of all motions in connection 
with the furnace charge so that at the end of the day 
the superintendent has a full record of the various fur- 
nace operations. Every time the skip bucket goes up, 
the bucket is turned at the bottom, the sliding cover is 
opened and the bell is lowered, a record of these various 
movements is made by the different instruments in the 
instrument room. A record is also kept of the tempera- 
ture of the cooling water before and after going to the 
furnace, these being recorded both on the intake and out- 
take. It is stated that nothing nearly as complete in the 



way of recording instruments has ever been attempted 
in the operation of a blast furnace. The various record- 
ing instrument are located in a separate instrument house, 
being mounted on a slate board. 

Cold blast for the stoves is supplied by three General 
Electric turbo-blowers loca.ted in the central power house 
which is now under construction and which will supply 
power for the foundry, machine shop and also other power 
requirements. Vertical Wheeler condensers are used for 
the turbo-blowers. The latter are mounted on structural 
steel foundations. Steam is supplied to the turbo-blowers 
by boilers in a temporary power house. Four water .tube 
boilers of 2,647 h.p. normal rating will be installed in the 
new power house by the Ladd Boiler Co. These are said 
to be the largest single boilers ever built. The boilers will 
be fired with both blast furnace gas and powered coal, 
each having a burner for each' fuel. A plant for pulveriz- 
ing coal is being erected adjoining the power house by 
the Pulverizer Fuel Corporation. A belt conveyor will 
convey coal from the coke breaker building of the coke 
plant .to the pulverizing plant, a distance of 600 ft. The 
pulverizing fuel will be elevated above the roof of the 
turbo-blower section of the pow<er house and carried in 
16 in. screw conveyors to the main boiler room. 

Cold blast lines from the .turbo-blowers to the stoves 
are riveted pipe 42 in. in diameter. At each blower sev- 
eral valves provide an interchangeable valve system for 
connecting different blowers to one or the other furnace 
and at each blower there is also a Mesta multi-port check 
valve to protect the blowing engine from the liability of 
excessive back pressure due to gas explosions. 

The water supply for the furna<!fes is taken from the 
upper end of the slip passing through stationary and re- 
volving screens. I.t is carried through a tunnel 12 ft. in 
diameter to the main power house where the tunnel di- 
vides into two branches, one entering the turbo-generator 
room and .the other the turbo-blower and pump room. 
Corresponding discharge tunnels leave these rooms and 
join at the north end of the coke plant, the tunnel dis- 
charging into the river below .the coke plant. Water for 
each blast furnace is suppiled by an Allis-Chalmers cen- 
trifugal pump with a capacity of 3,600 gal. per min. One . 
spare pump is provided. Each 12 in. supply line for the 
furnaces is provided with a twin basket Elliot strainer. 
Water connection is made .to a water tank for use in an 
emergency should the water pumps get out of commis- 
sion. The daily water requirements of the two furnaces 
for cooling purposes is 10,000,000 gal. The pumping head 
is 200 ft. and the distance the water is pumped is 550 ft. 
to furnace A and 880 ft. to furnace B. Compressed air is 
supplied by a temporary air compressor plant in the ore 
yard. 

The coke oven plant consists of two batteries of Semet- 
Solvay 15-ton coke ovens of the regenerative type, 120 
ovens in all. These will carbonize 2,500 tons of coal per 
dav and their daily output is 1,800 tons of coke. It is 
expected that when the blast furnaces and foundry are in 
full operation these will consume all the coke suitable for 
use. The surplus coke in small size will be disposed of 
as domestic coke. The plans provide for two additional 
batteries of coke ovens and the erection of these ovens 
may be started late in the year. 

The coal is conveyed by a belt conveyor, either from 
the coal storage yard if shipped by boat or from the car 
dumper if brought by rail. The conveyor takes it to the' 
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Bradford breakers where it is g^ven a preliminary crush- 
ing. From the breakers conveyors carry it to four mixing 
bins, each of 250 tons capacity. Each bin is equipped with 
a steel flight apron conveyor over which the flow of coal 
can be regulated. This permits the mixing of different 
kinds of coal in any desired proportion. The apron con- 
veyor delivers the coal to pulverizers in which the fuel is 
pulverized until 85 to 90 per cent of it will pass through 
an yi in. mesh screen. The plant is provided with No. 8 
Williams pulverizers. 

A belt bucket eleva^tor receives the coal from the pul 
verizers and conveys it to the top of the charging bins. 
It is charged into the ovens with Semet-Solvay electrically 
opera^ted charging cars which differ from most cars of 
this type in that they have four entirely separate compart- 
ments. The guide that directs the coke from the oven to 
the quenching car is so located that the fuel is dis- 
charged at a sufficient distance above the platform on the 
coke side to permit the placing of a rail about 30 in. high 
along the plaform, eliminating the danger of workmen 
stepping off the edge of the plaform and falling into the 
quenching car. 

When the quenching car is loaded it is moved to a quench- 
ing tower located at the extreme end of the ovens where 
the coke is quenched by water from two rows of sprinkler 
pipes above the car. This tower is about 75 ft. in height, 
built of brick and has an open top from which the steam 
escapes. The quenching tower was provided for two pur- 
poses ; one is that with the steam carried well up into the 
air through the tower a cloud of steam near the ground 
is avoided and the danger of accidents to workmen walk- 
ing along the tracks in the vicinity of the ovens by reason 
of having their view obscured by a cloud of smoke, is 
eliminated. The other reason for the tower is that it 
keeps the steam away from the iron work of the ovens 
and consequently protects this work from corrosion. The 
quenching car was built by the Atlas Car & Mfg. Co. and 
the coke pusher by the Wellman-Seaver-Morgan Co. 

After the coke is quenched and drained the quenching 
car is brought back on the same track at the rear of the 
ovens and coke is delivered to the coke wharf 200 ft. 
long that extends along the ovens on the opposite side of 
the track. From the wharf the coke is fed to a belt con- 
veying system that carries it over screens and picking 
belts for a general sizing and preparation. A belt-boom 
conveyor loads foundry coke directly on railroad cars as 
it is produced, thus avoiding dropping the coke and break- 
age. Other coke is discharged into bins from which it 
is delivered to cars by gravity chutes. Coke for the blast 
furnaces is delivered to the electrically operated transfer 
cars that convey it to the high line trestle and discharge 
it into the coke bins. 

The gas driven off in coking is collected into two sep- 
arate mains, one main for rich gas and the other for lean 
gas. The rich gas is sold to the Detroit City Gas Co. 
to which it is delivered by a booster cross compound com- 
pressor supplied by the Hooven-Ovens-Rentschler Co. 
The lean gas is used for fuel at the ovens and for vari- 
ous uses in other parts of the plant. Gas is exhausted 
from the ovens by General Electric turbo units. 

In the by-product plant ammonia is recovered by the 
direct sulphate process as ammonium sulphate, which is 
used as commercial fertilizer. The ammonium sulphate 
iu precipitaled in saturators of Semet-Solvay design by 
passing the oven gas through a bath of 600 deg. Baume 



sulphuric acid. It is dried in centrifugal driers and 
shipped in bags or bulk as commercial sulphate. 

Crude light oil is recovered from the gas and the sur- 
plus remaining from the gas enrichment is washed and 

actionated into refined light oil through a light oil and 
benzol apparatus of Semet-Solvay design. This refined 
light oil is mixed with gasoline, making motor benzol. 

The yield per ton of coal that is being obtained in .the 
coke ovens and by-product plant is 5,600 su. ft. of gas at 
640 b.t.u. and 18 candle power per cu. ft., 2 gal. of motor 
benzol 25 gal. of ammonium sulphate and approximately 
8 gal. of tar. 

At present the Ford Motor Co. is using the entire pro- 
duction of motor benzol but in the future expects to have 
a surplus which will be placed on the market. Some of 
the tar produced is now being sold but the company ex- 
pects later to use its entire tar output for various pur- 
poses within the plant. 



Body Builders Unusually Busy and Pros- 
perous 

A strike of men employed in the automobile body build- 
ing trades in Cincinnati settled only recently after five 
months of idleness in most of the body building plants, 
has created a peculiar situation in the industry. One 
body builder was approached tq take on a very special 
job for a relative of the head of one of the big automo" 
bile factories. It was a carte blanche order and the build- 
er could have the body to any design or description he 
chose as a chassis would be forthcoming to fit it, rather 
than the other way around. 

He said he couldn't take the job for any earlier deliv- 
ery than a year from May 1, as he had closed his books 
on the 1920 business. This condition may not be univer- 
sal among body builders, but it is certain tha,t the exces- 
sive demand for all types of bodies, both closed and open, 
and especially the former, coupled with the fact of the 
strike, has put the bodymakers in a position where they 
don't have to look for business. There is a five months' 
period of idleness when everything was going out and 
nothing coming in, that has to be paid for. 



British Planes Licensed Under Wright 
Patents 

Recently published newspaper articles concerning the 
suit of the Wright Aeronautical Corp., owner of the basic 
Wright airplane paten,ts, against the Interallied Aircraft 
Corp. have resulted in misunderstanding as to the right 
of the Interallied Aircraft to sell its Avro and Sopwith 
airplanes. The Final Decree of the court in that suit did 
prohibit the further sale or use of these airplanes, but the 
Interallied Aircraft Corp. has made an agreement with 
the Wright Aeronautical Corp. so .that all the planes 
which the Interallied Aircraft now has and is selling are 
lici^nsed under the Wright patent and the Interallied Air- 
craft has the absolute right to sell them. 

No purchaser or user of the airplanes sold by the In- 
terallied Aircraft has any reason to apprehend any legal 
difficulties with respect to the Wright patent. Purchasers 
or users of unlicensed foreign airplanes do run the danger 
of becoming involved in expensive patent litigation, but 
the planes of the Interallied Aircraft are guaranteed li- 
censed under the basic Wright patent. 
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Ball Bearing Lubrication Very Important 

Two of the cardinal points in successful ball bearing 
operation, according to H. R. Trotter, Hartford, Conn., 
are the design of such a type as will permit the formation 
and preservation of an oil film, and the selection of a lu- 
bricant that will provide a film of maximum strength 
with a minimum of internal friction. With a ball bear- 
ing, he said, the problem is not so easily understood, but 
the important points to be remembered are: The co- 
efficient of friction is practically constant throughout wide 
ranges of loads and speeds; metal-to-metal contact (an 
oil film) is only possible at very high speeds when slip- 
page may take place; the coefficient of friction is lower 
in an unlubricated ball bearing (at light loads and moder- 
ate speeds). 

The first point is of course generally known, but the 
conclusion to be derived from this point has not been 
stated before, to his knowledge, namely, the impossiblity 
of an oil film between balls and races. A number of curves 
were shown indicative of the difference in the coefficient 
of friction of a plain bea^ring and a ball bearing. Curve 
A showed the change of friction coefficient of a plain bear- 
ing under constant load and varying speed and indicated 
that a satisfactory oil film is not formed until a certain 
speed is reached. Curve B gave the friction coefficients 
of a well-made ball bearing, and showed that the friction 
loss of a ball bearing is practically constant throughout 
wide ranges of speed. If an oil film were formed between 
balls and races, curve B, he said would possess the same 
general characteristics as curve A. 

It should be evident that plain bearings and ball bear- 
ings possess such radically different characteristics that a 
true comparison is impossible. It naturally follows there- 
fore that practically all the accumulated experience of the 
lubricating engineer is of little value when analyzing ball 
bearing operation. 

*'The use of a lubricant with ball bearings," he said, 
"is necessary to protect the highly polished surfaces of 
the balls and raceways and to minimize the slight friction 
between the balls and the ball retainer. The small amount 
of friction between balls and retainer can also be mini- 
mized by careful design. The principal requirement of a 
ball bearing lubricant is chemical neutrality. The lubri- 
cant used must not contain over 0.10 per cent acid or 
alkali. There are many commercial lubricants on the 
market which come within this limit, but very few are 
acceptable because of their tendency to develop acid with 
age or when operating at high temperatures. 

"Most of the high grade oils can be us^d with safety^ 
but many of the lubricating greases, while suitable for 
general purposes, are a positive menace to succesful ball 
bearing operation, not because of poor material used in the 
manufacture of greases, but because of the lack of scien- 
tific mixing methods. The manufacturer is in no way to 
blame for this condition because he is making grease for 
general commercial use and not for ball bearings. There 
are now on the market a few greases manufactured es- 
pecially for ball bearings, but with one exception all those 
tested by the writer have proven worthless and clearly 
indicate the maker's ignorance of the requirements. 

"Experience shows that the most satisfactory lubricant 
for ball bearings is a highly refined mineral oil having the 
proper viscosity and cold test for the installation. Greases 
should be used only where the operating conditions re- 
quire viscosities greater than obtainable with mineral oil. 



"Whenever a ball bearing is operated at high speeds it 
is not advisable to run it submerged in a lubricant, and 
provision should be made to supply the oil from a pressure 
system. If such a system is not available, good results 
may be obtained by a large sight-feed oil cup. A few drops 
of oil per minute is all that is required. 

"At moderate speeds a heavy oil will generally give bet- 
ter results than a light oil. The substitution of a heavy 
oil for a light oil will generally result in a decreased oper- 
ating temperature. This peculiarity may be explained by 
the fact that when the bearing is running at the actual 
operating speed, less opposition is offered to the rotation 
of the balls by the oil because of the inertia of the oil. 
In addition there is less churning and frothing with their 
resultant air pockets. Air pockets in a lubricant act as in- 
sulators and prevent the transmission of the heat generated 
to the outer casing where it can readily be dissipated." 

All mineral oils used on ball bearings, the speaker said, 
should be highly refined, filtered and contain a minimum 
amount of aK:id, alkali or sulpho compounds. In order to 
insure the use of such oils, Mr. Trotter suggested speci- 
fications which were given in detail. Most of the high 
grade mineral oils, he said, conform quite closely to the 
specifications as g^ven. 

"In connection with lubricating greases," Mr. Trotter 
said, "the problem is more difficult. Many of the greases 
now on the market are entirely satisfactory for general 
purposes, but lack certain characteristics which experi- 
ence shows to be highly important for successful ball 
bearing lubrication. A large number of greases contain 
lime soap as thickeners, a few are of the soda-soap type, 
while others are a combination of both. The lime greases 
are valuable in that they can be used without harmful 
results where moisture is present. Their consistency, 
however, is more easily changed by heat than greases of 
the soda type." The speaker then gave in detail a specifi- 
cation for grease lubricants suitable for ball bearings. 

''Graphite, despite its unctuous qualities," he said, "can- 
not be regarded as a true lubricant. It can, however, be 
used with success in plain bearings as it fills in the inter- 
stices in the bearing surfaces and allows the true lubri- 
cant to operate efficiently. A modern well-made ball bear- 
ing with mirror-like finish has, however, practically no 
interstices in the balls and raceways. A perfectly finished 
ball shows no scratches when magnified 100 diameters 
and furthermore were there irregularities present, graphite 
would not eliminate them as there is considerable differ- 
ence between the sliding action of a plain bearing and the 
rolling action of a ball bearing. 

"Graphite, moreover, has a tendency to pack in the ball 
retainers and raceways, and a bearing which has been lu- 
bricated with graphite grease generally has a distinct wavy 
appearance in the ball paths. A recent brief test of a 
grease containing graphite revealed the fact that while 
the graphite did not pack in the raceways and the wavy 
bafll paths were absent, the complete raceway presented 
a burnished appearance quite different from that obtained 
by the use of ordinary greases. The graphite packed hard 
and could be removed by dipping in gasoline. 

"The use of graphite in ball bearings cannot therefore 
be regarded as beneficial and its application is purely a 
question of economics. Its use in ball bearing automobile 
tranmissions and r^r axles is advisable only if the in- 
creased efficiency and life of the gears offset any possible 
harmful effect on the bearings." 
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Widening the Field of Utility of the Motor Truck 





The following pictures display mo* 
tor trucks at work hauling liquids 
as railroad passenger cars, lumber- 
ing, hauling cotton, as traveling ma- 
chine shops and dumpers. In these 
and other ways the truck Is savlno 
time, money and effort for many 
progressive firms 

Above special Ward- Laf ranee 
chassis with tank body for handling 
milk in bulk. The 500 gals, can bs 
emptied In 2 mins. saving much 
time over cans. Similarly, with 
cleaning interior 

At left, F. W. D. truck being used 
by Palatine, Lake Zurich A Wau- 
conda Railroad between Wauconda 
and Palatine, ill. Capacity 30 pas- 
sengers, plus trailer with freight. 
Very successful and climbs a 7 per 
cent grade without trouble 

Below, huge logs hauled by Frank 
Johnson, Seattle, Wash., using Dia- 
mond T chasis with special bogis 
truck wheels and pole connection. 
This work Is impossible In any other 
way, besides belni very quick and 
ercnomical 




Digitized by 




Hauling cotton has been a diffi- 
cult task untii now Isecause of its 
weight and bulk. This Columbia 
truck and specially constructed trail- 
er handle ^< bales per load, with a 
total weight of approximately 8 tons 

Truck fitted up as a traveling ma- 
chine shop, and set up for us^ 
"Somewhere In France." This is 
mounted on a Pierce -Arrow chassis 
of 5 tons capacity. England and 
France used many thousands of 
thefte 

New type of side dumping body 
tfoalgned by and for Denby trucks. 
The first of these was for Bill 
Hayes, Detroit contractor. Entire 
•pace back of driver is available for 
load; dumps clear of roadway; will 
clear wet or stick material through 
whole side opening 

Subsequent pictures will Indicate 
other ways In which the motor 
truck field Is being widened 
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The Mixed-Up Labor Situation 

MANUFACTURERS, farmers and K)ther employers of 
labor air over the country are complaining of the 
shortage of labor, especially common labor. According 
to the farmers, their shor.tage of help is due to the higher 
wages, shorter hours and easier living of the cities. At 
the same there is a great shortage in the cities, where 
the various employers accuse one ano.ther of stealing their 
men away at higher wages. Uncle Sam too, is blamed for 
many business men say he still has in unnecessary service 
many, thousands of workers who could and should be re- 
leased for other business, and that this would serve a 
double purpose, reduce the amount of money to be raised 
by Federal taxes and give more workers. 

According .to William H. Barr, president of the Nation- 
al Founders' Association, the trouble lies not alone in 
any one of these agencies, but purely and simply in the 
fact that there is no immigration. He said in part re- 
cently: "As the situation exists today we are about 4,000,- 
000 workers short due to the dwindling of immigration. 
There is not enough manpower to go around; wages have 
gone up ; living costs have mounted apace and the situa- 
tion of which the farmers complain — that their help and 
their children have been lured to the cities by higher 
wages— has resulted. Not only that— the migratory and 
seasonal labor, composed in a large measure of Finns, 
Italians, Poles, Portuguese, Syrians, Belgians and Bohe- 
mians has practically been non-existent for there have 
been a job and a half in industry, and at higher wages, 
for every man who wants a job. 

"Taking up the question of the increased cost of com- 
modities which the farmer has .to buy, that too, is attrib- 
utable to the acute shortage of manpower in the indus- 
tries that supply the farmers' needs. Until recently the 
foreign born workmen provided more than half of the 



unskilled labor in the basic industries, especially in those 
lines purchased by the farmers, such as agricultural ma- 
chinery, lumbering and lumber products, textiles and 
shoes. 

**The foreign born provide nearly three-fourths of the 
labor in the leather and tanning industries, to quote from 
statistics on foreign borti labor recen.tly announced by 
the Inter-Racial Council of New ork. The leather goes 
to the tanneries from the packers and the price is influ- 
enced by the increased cost of .the labor in the packing 
industries where most of the workers are foreign born. 
The cost of labor in the tanneries has gone up and that in 
turn influences the price of leather to the shoe manufac- 
turer. By the time the leather reaches the farmer in the 
form of shoes, it has taken on several added costs and .the 
farmer pays a high price. The situation holds true for 
other commodities. 

"The American farmer today is buying metal products 
at an increase of 186 per cent; clo.thing at an incease of 
243 per cent ; lumber at an increase of 197 per cent. He 
has every reason in the world to complain. But so has 
the manufacturer for in each of these industries immi- 
grant labor has represen.ted from fifty to seventy-five per 
cent of the entire unskilled labor force and this labor is 
mpre and more difficult to get. 

"Production has fallen off, costs have mounted and the 
manufacturer has had .to raise the price of his product in 
order to provide himself with a margin between what he 
pays for ,his raw materials and his labor and what he 
gets for his product. 

"The solution of the problem I believe, lies in an ade- 
quate supply of new labor — not a deluge of labor. We 
need immigran.ts who are best adapted to the needs of 
America who are most easily assimilated into our na- 
tional life. There is no other source except immigration, 
from which to draw the necessary manpower to fill the 
gaps in primary labor, 

"Immigration needs to become a bigger national issue; 
a more selective process needs to be enforced in admitting 
immigrants; the subject should have no political aspect 
at all and it needs .to be dealt with without favor either 
to capital or labor. 

*'Until that is done one of the very fundamental reasons 
for the difficulties of the farmers, the difficulties of in- 
dustry and the difficulties of the public who are paying 
skyrocketing prices — and largely because the labor supply 
is inadequate — will not have been removed." 

If Mr. Barr really believed all .this just as he is quoted, 
he and the other members of the association who com- 
plain of this acute shortage much have been greatly 
pleased more recently when the arrivals at Ellis Island 
for a number of consecutive days were much greater 
than the facilities provided for receiving them, so much 
so that a hurry call had to be sent out for the removil 
of some other departments .temporarily housed there dur- 
ing the dullness of war times. These have now been re- 
moved, facilities again are at a high level. Let the for- 
eigners come as fast as they like. A news despatch from 
Italy .tells of the reservists from the United States now 
being ready to return, so that some 70,000 out of the 
whole 100,000 are now ready to come back to these shores. 
If the same situation exists in other European countries, 
the middle of summer and early fall should see this move- 
ment in full swing. 
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Universal Test Engine Produced'^ 

New Design Should Accelerate Proper Cylinder Development and Produce Reliable Scien- 
tific Data Which Could Be Used as Basis of Future Diesigtis 



ENGINEERS generally will admit the desirability of 
increasing the efficiency and improving the design of 
motor cars and trucks, and especially of engines, as the 
most important units. This is not alone desirable but 
under existing circums,tances, is a necessity if considered 
from the viewpoint of fuel economy alone. The rapidly 
increasing number of cars and trucks, upwards of 40,000 
a day, adds to the amount of fuel necessary. Even at the 
modest figure of 300 gallons per vehicle per year, this 
means an incremen,t each day of 12,000,000 gallons a year 
to the present totals. When one considers the present 
shortage with storage decreasing a million barrels a month 
it is apparent that if a test engine construction of any 
kind will produce data from which a more economical 
engine can be built, engineers will welcome it with open 
arms. 

•Abstracted from paper by Glenn D. Angle, Eng'n. Div., Air Serv- 
ice. Cuts by courtesy of Aviation and Aeronautic Ensineering, 
Ntew York. 



It is admitted that reliable and accurate scientific da,ta 
on engines and engine performance is lacking, despite the 
fact that there are many reputable engines now in use and 
giving excellent performances daily. For one thing, thi* 
data is not available because of the many influencing fac^ 
tors which vary from one design to another. Never,the5 
less something should be done as this lack of data not 
alone hinders scientific progress but leaves the engineer 
in a quandary in selecting the design or combination of 
designs .to produce the desired results in a most efficient 
manner. 

As a rule the mechanical efficiency of an engine is com- 
paratively high. This is particularly true of the airplane 
engine which is accurately constructed of very light 
weight parts made from the highest grades of material. 
Apparently little opportunity for improvemen^t is afforded 
in this direction, but the marked differences between 
weight-power ratios, fuel consumptions, and o.ther im- 




Fig. 1— Longrtudlnal cross section of Universal Test Engine Showing Construction 
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portant performance characteristics clearly demonstrates 
the need for extensive development along other lines. One 
of the most important of these is undoubtedly the design 
and construction of .the cylinder and its adjunct com- 
ponents. 

Heretofore the development of a cylinder has been car- 
ried out on a complete engine, but seldom produces sat- 




Flg. 2— Timing end view of universal test engine 



isfactory results as quickly Mesired. Moreover for muUi- 
• cylinder forms such a metltod of development obviously 
entails considerable expense. Under normal conditions 
one cylinder of an engine functions exactly like the others 
and improvements in one effect improvements in all ; hence 
cylinder development can be carried out just as success- 
fully and with much less tKfficulty or expense on a single 
cylinder engine constructed for the purpose. A few test 
engines of .this sort have been built, but in every case 
were intended only for one design and the field of experi- 
mentation was thus limited to that particular cylinder. 
Whenever it was required to develop Qther sizes or de- 
signs, new test engines had to be constructed. The uni- 
versal test engine surmounts this difficulty as it is so de- 
signed that most any cylinder can be tested on it but be- 
fore describing this engine it would be well to briefly ex- 
plain the specific reasons for its design. 

Immediately following the signing of the armistice, the 
organization of the Governmental Experimental Airplane 
Station at McCook Field, Dayton, O., began to rapidly 
adjust itself to the new duties, which included principally 
the perfecting of certain airplanes and engines then on 
hand, and as a technical division .to accumulate data and 
prepare designs for future construction which should 
place this country in its proper rank in the science of 
military aeronautics. 

Since engine development should precede plane develop- 
men,t by one year or more, it was clearly evident that a 
good engine program was of the utmost importance. Only 
a few American designs were considered of military value 
and so besides immediately undertaking the necesary im- 
provements on these engines .the design of other types 
found .to be needed was also placed under careful con- 
sideration. 

For future designs it was very apparent that the former 



me.thods of development were inadequate and the de- 
sired results could hardly be expected with the limited 
amount of money available for this work. It was there- 
fore decided to cons.trnct some sort of engine which would 
allow for accurately tejsting different sizes and designs of 
cylinders under varyinjg conditions, so that the perform- 
ance and consequently the valve of any particular design 
could be determined bf fore constructing an entire engine. 
Furthermore the Engtheering Division could become ac- 
quainted with the exact performance of any cylinder sub- 
mitted by the manufacturer of aii experimental engine 
prior to purchasing th^ complete uiiit. 

No knowledge concerning any former construction of 
this sort existed; consequently the f)racticability of build- 
ing an engine for th^e purposes demanded serious con- 
siceiation. It was not- until after the entire situation had 
been very carefully analyzed that dflign and construction 
was actually undertaken. It was j5*oposed to obtain as 
wide a range of bore^stroke combinations as practically 
possible, provide for tlje operation of all types of cam and 
valve mechanisms, andt at the same time allow for quick 
interchangeabili.ty of parts and easy" means for testing. 

The salient feature of the engine as itfwas finally worked 
out is the wide range of cylinder adaptation. Cylinders 
can be tested which have bore diameters from 4 to 8 In. 
inclusive, and strokes from 4 to 10 ift. inclusive. This 
range includes all sizes of airplane engines that are at 
present in practical use, and allowd for experimentation 
with large cylinders if future reqiiireinents so demand. 
Compression ratios can be readily varied, in most cases 
It being quite easy to obtain a rangH^ from 4 to 10. Ob- 
viously high compression ratios can hot be used continu- 
ously near the ground, but provision was made for such 
cases when it might be desirable to determine .the effects 
of different compressions at various altitudes by testing 
a cylinder in a vacuum altitude chamber. All other out- 




Fig. 3 — Side view of universal test engine 



standing features can best be explained in the description 
of the various parts which immediately follows. 
Crankcase 

The crankcase is made in halves ind divided along the 
horizontal crank center-line in the conventional manner. 
Both upper and lower halves contaiti the crankshaft bear- 
igs and the two are held toge.ther mainly by four long and 
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sturdy bearing studs together with the four shorter bear- 
•ng bolts. There are also additional bolts through the 
outer flanges which give an oil tight joint. The walls and 
in fact all sections are made extremely heavy. The casting 
which is made of iron, produces a very rigid frame mem- 
ber and should prevent serious damage in case any ro-at- 
in.c part fails. 

The crank and gear compartments are separated by a 
wall so that the gears are not exposed to .the crankcase 
vapors. On either side of the crank compartment are 
large hand holes which permit inspection and .the ad just - 
.ment of connecting rod bolts. When the engine is in riui- 
ning condition these inspection holes are covered by 
breather elbows retaining screens which are .to prevent 
oil vapor trom being blown out or any foreign substance 
from entering the interior. 

Crankshaft 

A great deal of thought had .to be given the design of a 
crankshaft for this engine on account of various lengths 
oi strokes which were to be used. Individual crankshafts 
could have been made for each length of s.troke, but this 
undoubtedly would have introduced difficulties later on. 
Bearings would have to be refitted almost every time a 
shaft was changed, and a conven.tional shaft design in 
order to be strong enough for the large bore-stroke com- 
bination, would rot be well proportioned for the smaller 
combinations. T arthermore the attachment of counter- 
weights to every shaft would each time introduce vital 
design problems. 

The built-up crankshaft construction shown on Fig. 6, 
eliminates the disadvantages referred to and has another 
feature in that it serves to supplemen.t the action of the 
regular flywheel and thereby helps to main.tain a more uni- 
form speed of rotation. 

The crankshaft assembly consists of three major parts. 
The two end portions include the main journals internallv 
attached to the large discs which have eccentric recesses 
tor receiving the intermediate piece. One end portion 
has a flange for attaching a flywheel and. the other a 
flange for a bevel cear which drives the various auxiliary 




Fi3« 4 — Upper half of crankcase showino through bolts 

units The mce nicdiate section comprises a crankpiu on 
the ends of which are eccentrically formed similar and in - 
tegral discs of the proper diameter to fit flush into the re- 
cesses provided in the larger discs of the end sec^tions. 
The eccentricity of the recess is the mean of the maximum 



and minimum crank radii required to give strokes pre- 
viously specified. By angular adjus.tment of the interme- 
diate section it is clearly evident that varying crank radii 
can be readily secured. 

The three crank sections are held together as one as- 




Fig. 5 — Built-up crankshaft construction showing all components 




Fig. 7 — Interior view of magneto housing 

sembly to a total of 12 bolts, 6 on each side. These bolts 
have countersunk heads, set in flush to the inner surfaces 
so as to avoid any interference with the connected rod 
and are retained by slotted nuts and cotter pins. The bolts 
are not in shear as the driving torque is carried by blocks 
or dowels which fit snugly into small recesses on both 
sides. To facilitate removal each dowel is provided with a 
tapped hole. 

Counterweights are boUed on the crankpin side of the 
large discs of the end sections by means of holes provided 
in those portions outside the eccentric recesses. The holes 
are unevenly spaced so that it becomes impossible to in- 
correctly attach counterweights from some predetermined 
location. The weights are of such proportions and the 
centers of gravity are so located from the crank center 
that the crankshaft assembly in^ddi.tion to being in static 
balance provides for the balance of half of the reciprocat- 
ing inertia forces. As is generally understood partial bal- 
ancing of this sort on a single cylinder engine can be ac- 
complished only at .the expense of introducing an unbal- 
anced component of equal magnitude along the horizon- 
tal. However as a result the forces are least if considered 
in every direction. 

A variable throw crankshaft is apparently very difficult 
and expensive to produce, but once made it has an in- 
definite period of usefulness. And when supplied with an 
additional intermediate section for strokes in half inches, 
it serves for testing purposes much better than would 
four.teen or in other words the equivalent number of 
crankshafts necessary to give that many stroke lengths. 
Even without any special tooling the first crank shaft of 
this design was so accura^tely machined that when as- 
sembled it had much better bearing alignment than the 
average crankshaft made in one piece. 
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Connecting Rods 

It became necessary to provide for more than one 
length of connecting rod on account of the limits to which 
a piston can overrun the cylinder skirt but it was found 
that only one rod was needed for each even inch stroke 
length. The body of t^e rod for each particular length 
of stroke was established by the section required to keep 
the stresses within safe limits with the largest diameter 
cylinders which were likely .to be used and also clear the 
skirt of the smallest cylinders, whose diameters in each 
case should not be less than the stroke length. 

Since the crankpin diameter is never changed, .the 
crankpin bearing is the same for all rods and make of 
sufficient length to satisfy all conditions. The upper end 
of the rod is likewise made amply large and a bushing in- 
serted to give the desired diame.ter of piston pin bearing. 
The w^dth of the upper end is limited by the length of 
bearing required in the smallest piston tha.t would proba- 
bly be used with each stroke and by careful analysis it 
was found possible to so proportion these bearings that 
a,t no time were practical unit bearing pressures exceeded. 




Fig. 6 — Timing end with magneto housing removed 



Camshafts 

It was necessary to provide two camshafts in order to 
test all types of L or T head, or in fact any cylinder de- 
signs whose valve gear is operated through push rods 
from a camshaft mounted in the crankcase. These cam- 
shafts were symmetrically located on each side of the 
case and at a distance from the center sufficient to allow 
for operating the valve gear of .the largest cylinder which 
could be tested. The shafts are driven through spur gears 
as will be noted from Fig. 7. An idler gear is mounted on 
a stud between the driving and driven gears, and can 
be easily removed w^ien the particular camshaft which it 
drives is not to be used. The cam shaft gear is held to a 
flange on the shaft by three screws. By providing a certain 
different odd number of holes in each piece a very fine 
degree of adjustment for .timing purposes is had. 

The shaft is supported in three split aluminum bearings 



which are assembled onto the shaft before it is inserted 
into .the crankcase from the end. Wh«n the assembly is in 
place the bearings are held from turning by the hollow 
studs, through which oil is supplied under pressure. 

That part of the shaft extending into .the dfank com- 
partment is spHned for the purpose of driving Cams. In- 
dividual cams of any desired shape or size having the 
proper splined hole may be attached. These are held in 
the correct longitudinal positions by spacing sleeves which 
slip over the outside of the splines. The whole ass^ittbly 
is then clamped together by means of a nut dfawn ilp 
tightly against the steel collar which serves as the ttSit 
bearing of the camshaft. 

Push rod guides are usually of special design depend- 
ing of course upon the particular requirements. The push 
rod guide housings are bolted on top of the ^rankCase. 
over a hole directly above the camshaft. When these 
housings are not to be used the holes are covered by 
plates. 

Overhead camshafts are to be considefed as a par.t of 
the cylinder design and therefore need no description here. 
However attention should be directed to the fact .that the 
scheme for attaching cams is again carried out even so far 
as to use the same size of splines, thus making it possible 
to adapt the same cams in either place. 

Flywheel 

The purpose of the flywfheel as is quite generally known 
is to contribute toward smoo.ther running and lower ro- 
tative speeds, and comes as a result of storing the energy 
created during periods of high torque to compensa^te for 
the low torque periods. We have in this engine the pos- 
sibilities of comparatively high and low torque magni- 
tudes and also a wide speed range if considered as con- 
trolled by .the so-called limiting piston speeds. A flywheel 
having a sufficient moment of inertia to handle the great- 
est torque periods, if made very large in diameter, would 
undoubtedly have prohibitive peripheral speeds in cer.tain 
cases. It was found possible however after several trial 
computations, to satisfy all conditions with only two sizes 
of flywheels. These were so designed .that at no time 
should the engine be prohibited from running at its lowest 
speeds more than 300 r.p.m. 

Lubrication 

Lubrication is of the force feed dry sump type, oil pres- 
sure being maintained by a slightly altered Liberty oil 
pump mounted on the lower part of the crankcase. The 
only alteration on the pump is the addition of an ex- 
terior, adjus.tment for varying the pressure of the relief 
valve spring. This provides simple means for regulating 
the oil pressure which is maintained in the line serving 
the crankshaft journals. Sufficient outside connections 
were incorporated so tha.t oil could be led to any one or 
all of the camshafts, the tachometer gear housing, the 
gears and bearings used in conjunction with driving all 
of the various units and also to an oil gauge. 

Ignition 

Either battery or magneto ignition may be employed. A 
Liberty generator is supported on the crankcase and 
driven through splines at the end of the crankshaft and 
when not in use is to be replaced by a cover plate which 
fits its mounting flange. Distribution for battery igni- 
tion is taken care of by magneto replacement units 
mounted on the magne.to base flanges. 

The gear case cover provides space for mounting and 
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driving four magnetos or four magneto replacement units 
as desffed. It is reasonable to believe that as cylinder 
bore dimensions are increased the use of more spark plugs 
per cylinder should improve performance as a result of 
.the better flame propagation. By supplying at least four 
spark bosses per cylinder it will be possible to verify the 
relative values of the different numbers of sparks. Also 
the proper location of spark plugs in any particular cyl- 
inder design may be determined by running tests with 
plugs in various positions. It is a comparatively simple 
matter during the test of cylinders using dual ignition 
to have both bagneto and battery systems connected up 
and by switching from one to the other note the effects 
and make comparisons as to the merits of the two systems 
under identical conditions. It is also proposed in connec- 
tion with this engine to run .tests to determine the values 
of various intensities of spark. 

In order to derive full benefit from multiple ignition 
it becomes important to have the sparks occur simultane- 
ously. All magnetos therefore should be advanced to- 
ge,ther from a common point and the advancing apparatus 
should have no slackness in its movements. All magnetos 
are driven through bevel gears from cross shafts whose 
squared ends engage with a central and permanently 
mounted shaft having an integral spiral gear. The angu- 
lar positions of the three in line shafts are varied by slid- 
ing .the driving spiral gear forward and back on the driv- 
ing splined shaft. The driving gear is operated by a yoke 
which is pinned to a small shaft extending just outside 
of the housing for hook up to an instrument board. 

The cross shafts on either side of the center can be 
readily removed from the ends by first dismantling the 
covers which retain their ball bearings. This feature is 
important as two shaft and gear assemblies are supplied 
in order to operate megnetos having either crankshaft or 
half crankshaft speeds of rotation. 

It will be noted from the interior view of the mag- 
neto housing shown on Fig. 8 that special means have 
been provided for accurately adjusting the magneto tim- 
ing for spark synchronization. The magneto driving gear 
is not fastened to the armature shaft, but instead floats 
on a hub that is keyed to this shaft. The drive is taken 
through the two adjusting screws which are .to be screwed 
up and locked in the correct position against an extension 
provided on the back of the gear. 

When certain magnetos or magneto replacement units 
are not used the hole through which these units are 
driven must be closed by a cover plate. This plate is held 
in position by a flat spring which at o.ther times is turned 
back out of the way in a vertical position. 

Cooling 

For testing water-cooled cylinders, circulation is main- 
tained by a centrifugal water pump identical to the one 
designed for the 4 cylinder Liberty engine. The outlet 
water from the pump is piped just beyond the first ex- 
ternal crankcase rib, and from here connections are quite 
easily made to any desired point on a cylinder. In most 
every case it will be found that the capacity of this pump 
is greater than necessary; so in order to assimilate the 
conditions under which a cylinder is cooled as a unit of a 
multi-cylinder form, means for regulating and measuring 
flow can be incorporated just outside the cylinder inlet. 

When testing air-cooled cylinders the water pump 
should be temporarily replaced by a special cover plate 
designed for this purpose. An air blast produced by a 



suitable blower is then directed against the cylinder walls 
for cooling. If suitable equipment is available some V^ry 
valuable data in regards to air cooling can be obtained in 
connection with regular cylinder tests. 

Tachometer Drive 

Whenever the dynamometer testing equipment does not 
include a tachometer one may be at.tached and driven 
from the engine. The driving attachment is incorporated 
at the end of the gear and driving shaft shown mounted 
in .the small housing on top of the crankcase directly 
above the gear compartment. This housing has three 
possible positions, allowing for drive toward the end of 
the engine, as shown on Fig. 2 or toward either side. 

When camshafts are used the tachome.ter gear housing 
cover is in place and connected to the oil line for an 
original source of oil supply to the entire gear compart- 
ment. A flange containing a tube, which acts as the lower 
part of the telescoping housing around the camshaft, is 
substituted for this cover whenever overhead camshafts 
are used. Oil is then supplied to the gear compartment 
by the overflow from the camshaft housing. 




Fig. S—Astfembly showing magneto housing, oil pump, water pump 
and generator 



Overhead Camshaft Drive 

Overhead camshafts are always driven through bevel 
gears. The driving pinion is keyed to a vertical shaft 
having splines at its lower end to engage with .the ver- 
t'cal hollow shaft mounted in the case. Three lengths of 
vertical camshaft drive shafts are all that are needed to 
take care of the variation in height of camshaft above the 
top of the crankcase a! influenced by cylinder design and 
by differences in bore-stroke combinations and compres- 
by differences in bore-stroke combinations and compression 
ratio. Since the camshaft housing is usually supported 
on the cylinder, the drive shaft housing can be made to 
telescope. This allows almost unlimited privileges in the 
ma^tter of raising or lowering the cylinder for any purpose. 

Compression Ratios 

As hereinbefore stated compression ratios from 4 to 10 
are possible. The ratios are varied by raising or lowering 
the cylinder in respect the crank axis, and in order to 
obviate any changes in a cylinder flange shims are em- 
ployed. The crankcase has a large hole above the crank 
compar.tment in order to adapt cylinders of 8-in. bore. As 
a result each cylinder must be securely mounted on a 
spec'al flange which fits the crankcase and is held down 
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by means of the long main bearing studs and six addi- 
tional studs of smaller diameter. All of these studs ex- 
tend above .the case for some distance to allow for shim- 
ming. 

It was found possible to obtain the desired range of 
compression ratios in comparatively small increments by 
the use of one or more of the six shimming plates of dif- 
ferent thicknesses .that were designed for this purpose. 
These shims which have the same shape as the cylinder 
flange are fitted over the studs before the flange is put 
into place. Calculations are always made to de^termine 
the compression ratios that will be had with the various 
shim combinations when used with any cylinder adapta- 
tion and are recorded for reference purposes during .these 
tests. 

The above description dealing with certain features of 
the Universal Test Engine explains fairly well the numer- 
ous possibilities afforded for cylinder testing. Any cyl- 
inder within the prescribed size limitations, if more or 
less conventional in design, can be adopted and moreover 
in such a way as to assimilate very closely the conditions 
under which it is to perform as a unit of some multi- 
cylinder type. The flexible characteristics are no.t con- 
fined to cylinder sizes, but extend over each functionary 
element. This feature has been carried out as far as all 
former indications seemed to warrant. 

Practically all comparisons will have to be made on a 
basis of the type of cylinder construction and then if de- 
sired various cylinders compared for the purpose of de- 
termining the best construction for some particular kind 
of work. In a general way, cylinders must be classified 
and .their performance judged accordingly. 

Since the mechanical efficiency of this engine is low and 
brake loads are not in the correct proportion to those of 
multi-cylinder forms, it becomes necessary to reduce all 
data to indica^ted readings, which after all is the correct 
way to make these comparisons. After making due allow- 
ance for distribution the brake horsepower of any combi- 
nation of cylinders may be approximately calculated by 
totaling .the indicated horsepowers of that many cylinders 
and multiplying by the probable mechanical efficiency as 
would be found in other engines of the same type run- 
ning at corresponding speeds. 

One of the design factors which engineers seldom agree 
upon is the bore-stroke ratio. I.t should be possible after 
a sufficient number of combinations have been tried on 
this engine to make some kind of definite statement in 
this regard. Compression ratios are limited in a certain 
degree by the type of cylinder and the work to be per- 
formed, nevertheless these should be accurately determined 
for every case. The valve and cam design which ordinar- 
ily requires extensive experimenting can be easily worked 
out with full assurance that the design adopted is the best 
possible under the conditions. Ignition tests, particularly 
in regards to number and location of spark plugs, are sim- 
ple to perform and the results should be conclusive. Tes^ts 
on cooling whether by means of water or air, can be 
scientifically conducted and the data made applicable to 
the engine of which the cylinder belongs. Unless it is 
manifolding and gas distribution, there is apparently very 
little development work on cylinders which cannot be 
completely and accurately accomplished on this engine. 

Two test engines were constructed in the shops at Mc- 
Cook Field and satisfactory tests have already been made 
on a few cylinders. One engine is kept running most of 



the time and when a test is finished, .this engine is re- 
moved from the dynamometer for a new cylinder adap- 
tation and the other engine takes its place. As a result 
of careful planning it is possible to so arrange the order 
of these tests that very little work is required in changing 
cylinders. 

Several cylinder assemblies have been completed and 
are ready for test while a number of others are in course 
of construction. The results so far obtained leave no 
doubt as to the practicability of this procedure, either in 
developing one cylinder or obtaining useful data on cyl- 
inder design generally. As more tests are completed the 
easier it will be to compare the data acquired and ar- 
rive at conclusions which no doubt may have considerable 
influence on cylinder designs in. the future. 

Army Officers See Great Possibilities in Metal 

Plane 

After a recent test at Boiling Field near Washington 
of a Larsen J-L-6 all-metal monoplane, Col. W. K. Wil- 
son of the general staff went on record as believing that 
the all-metal plane opened up entirely new possibilities 
in the air. He said after the trial flights: 

"The J-L-6 represents a new era in aviation. It is de- 
signed to secure the maximum safety, service and effi- 
ciency. . The metal wings carry the gasoline tanks which 
have a capacity sufficient to keep the plane iA the air for 
more than ten hours. However consumption of gasoline 
for a plane of this size is very low. The cabin is designed 
for the comfort of the passengers. There are four uphol- 
stered seats arranged similarly to the seats in a limousine. 
There is a door on each side of the cabin and is in glass 
windows which can be raised or lowered by the passen- 
gers. 

"Behind the cabin there is a small compartment for 
baggage. During the flight the passengers changed seats 
at will, , ate lunch and wrote letters. As an inspection 
plane for army officials the J-L-6 is ideal. The metal con- 
struction has a big advan,tage in that it is both fireproof 
and weatherproof and the possibility of developing this 
type into a very much larger plane with greatly increased 
carrying capacity makes its introduction very impor.tant 
to both commercial and military aviation." 



Traffic Code Suggested for Pedestrians 

The following code for pedestrians, suggested by a man 
with a sense of humor, nevertheless contains a lot of good 
sense, considering what the motorist in our larger cities 
is forced to contend with. The code as it appeared in the 
National Safety News is: 

Rule 1-— Pedestrians crossing boulevards at night shall 
wear a white light in front and a red light in the rear. 

Rule 2— Before turning to the right or the left the pe- 
destrian shall give three short blasts on a horn at least 
three inches in diameter. 

Rule 3 — When an inexperienced driver is made nervous 
by a pedestrian he shall indicate the same and the pedes- 
trian shall hide behind a tree until the automobile has 
passed. 

Rule 4— Pedestrians shall not carry in their pockets any 
substances which when broken will be apt to cut automo- 
bile tires. 

Rule 5— In dodging automobiles pedestrians shall not 
run more than seven miles an hour. 
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Rule 6 — Pedestrians must register a.t the beginning of 
each year and pay a license fee of $5.00. 

Rule 7— Pedestrians will not be allowed to emit cigar- 
ette smoke on any boulevard in an offensive and unnec- 
essary manner. 

Rule 8 — Each pedestrian before receiving his license to 
walk upon a boulevard must demonstrate before an ex- 
amining board his skill in dodging, leaping, crawling and 
extricating himself from machinery. 

Rule 9 — Pedes^trians will be held responsible for all 
damage done to automobiles or their occupants in col- 
lision. 



Automobiles to be Advertised as Utilities 

Passenger cars are an indispensable asset to modern 
business and will be merchandised with this appeal, ac- 
cording to action taken at the clqse of the Asoscia,ted 
Advertising Clubs of the World Convention in Indian- 
apolis the week of June 10. 

The convention resolution on this subject showed that 
the important sales of the passenger car today are to the 
farmer, the doctor, the salesman and o.thers using the au- 
tomobile as economical transportation business. The bus- 
iness market for the passenger car is capable of great 
development, and advertisers are urged to make their 
copy appeal primarily .to the man who will use his car 
as a defienite asset in his business as well as for recrea- 
tion. 

The resolution reads : Whereas, The automobile has 
come to be an essential part of the active life and prog- 
ress of the American people and an indispensable adjunct 
to the business life of .the farmer, the doctor, the travel- 
ing salesman and to commerce generally, and 

Whereas, The automotive industry in Amercia now 
stands first among our finished products, and 

Whereas, The need for emphasizing the economic use- 
fulness of the passenger car as the modern means of 
transportation and for advocating its use on that basis 
is apparent, since we are faced in America with a possi- 
ble shortage of goods and credits which will make greater 
economy in business necessary, therefore be it 

Resolved: That advertising men in their merchandising 
campaigns relating to automotive products be encouraged 
to stress the utility of the passenger car and to appeal 
particularly to those buyers who will use the automobile 
as an efficient asset in the nation's economic life. 



Automobiles Considered as Essentials 

According to E. C: Stokes former governor of New 
Jersey and now president of Mechanics National Bank, 
Trenton, N. J., automobiles are essential parts of our na- 
tional life. Writing to a friend recently, relative to the 
automobile industry and with particular reference to the 
action of some of the Federal Reserve Banks in classing 
automobiles as nonessentials, he said. 

'*It might be well to call the attention of the banking 
fraternity to the importance of the automobile not only 
as a factor in the necessary transportation facilities of 
the country, but as a contributor to one of the largest of 
our industries and a promoter of the happiness and morals 
of our people. 

"It is a mooted question whether the automobile indus- 
try stands second or third in the country. If all the p^rts 
in connection therewith are included it ranks second. 



What individual banker has a right to say therefore that 
an industry which by common judgment of the people 
of this country has attained such proportions in our in- 
dustrial life is nonessential? Burke said you cannot in- 
dict a whole people. No banking fraternity or govern- 
ment has a right to say that an industry of such size as 
the automobile industry, based upon the needs and re- 
quirements of the public is unnecessary and therefore 
unworthy of credit. 

**The automobile is of immense value to the nation as a 
promo.ter of the spirit of contentment and as an effectived 
suppressor of the spirit of unrest. No owner of an au- 
tomobile, even though it be a passenger car, who is able 
to enjoy its use for his family or his friends, is likely 
to become a Bolshevist or a Communist. He favors th^ 
continuation of things as they are, because he has a means 
of happiness in his own possession and therefore is against 
any upheaval of the present social order. 

"Next to the church there is no factor in American life 
that does so much for the morals of .the public as does 
the automobile. Formerly the pleasures of life divided 
the family. The father had one avenue of recreation, the 
mother another, the children another. Today our road- 
sides are crowded with family picnic parties who carry 
their lunches with them and who take their outing as a 
unit. Any device that brings the family together as a 
unit in their pursuit of pleasure is a promoter of good 
morals and yields a beneficent influence that makes for 
the good of Aemrican civilization. If every family in the 
land possessed an automobile, family ties would be closer 
and many of the problems of social unrest would be hap- 
pily solved. The banker who says that a device of this 
kind is a nonessential possesses a narrow vision and fails 
to see the far reaching influence it has for good. The au- 
tomobile is one of the country's best ministers and best 
preachers." 



New Officers for National Research Council 

The National Research Council has elected the follow- 
ing officers for the year beginning July 1, 1920: Chairman, 
H. A^ .Bumstead, professor of physics and director of the 
Sloane physical laboratory, Yale University; First vice 
chairman, C. D. Walcott, president oi the National Acad- 
emy of Sciences and secretary of the Smithsonian Insti- 
tution; second vice chairman, Gano Dunn, president of 
the J. G. White Engineering Corporation, New York; 
third vice chairman, R. A. Millikan, professor of physics, 
University of Chicago; permanent secretary, Vernon Kel- 
logg, professor of biology, Stanford University; treas- 
urer, F. L. Ransome, treasurer of the National Academy 
of Sciences. 

The Council was organized in 1916 under the auspices 
of the National Academy of Sciences to mobilize the sci- 
entific resources of America for work on war problems, 
and reorganized in 1918 by an executive order of the Pres- 
ident on a permanent peace time basis. 

Increase in Gasoline Consumption 

Domestic gasoline consumption in 1919 increased ap- 
proximately 9 per cent over 1918 and fuel oil gained the 
same amount. Lubricating oil declined 2 per cent and 
kerosene 3 per cent. The amount of oil used by vessels 
engaged in foreign trade (bunker oil) in 1919 showed an 
increase of 116 per cent over 1918. 
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Highway Transportation's Relation to Increased Production 

By GEORGE M. GRAHAM* 

How Transportation Reduces Costs, Highways Not Carrying Their Share — War Empha- 
sized Importance of Roads — Railroad Men Advocate Trucks 

Concluded from Pagre 25. June issue 



THE trucks also tap the suburbs, bringing in. freight 
in ample time for daily distance shipment in bulk^ 
and saving anywhere from one to four days. 

Every freight house has standard truck bodies which 
attach to the chassis. 

When the railroad car comes in, the freight is quickly 
snatched from it and allotted to bodies destined for the 
various stations. Only five minutes is consumed in taking 
off one filled body and putting on another. 

The service releases, in a year, 66,000 box cars from 
trap work for profitable distance haulage. The cost is 
$.80 per ton as against from $1.20 to $1.60 by previous 
methods. 

Solve the terminal question, and you solve extravagant 
costs as well as time lost. 

One expert, B. F. Fitch, President ol the Motor Termi- 
nals Company of New York and Cleveland, has said that 
the installation in the metropolis of a motor system sim- 
ilar to that of Cincinnati would save New York consumers 
$45,000,000 in freight costs yearly. 

Many items of cost inseparable from railway freight can 
be eliminated when short haul shipment is made by truck. 
Included in these are items of boxing, crating, demurrage 
charges, teaming between terminal points, increased 
weight caused by boxing, and much incidental labor and 
clerical work in connection with billing, checking, tracing, 
etc. 

All these economies exert their influence on production 
costs and volume. 

Savings Effected by Otis Elevator Co. 

W. J. L. Banham, General Traffic Manager of the Otis 
Elevator Company, presents a very interesting table, in 
which he shows how truck costs increase in proportion 
to the increased leng*th of the haul. 



Road Freight Motor 
Miles Cost per Truck Cost 
100 lbs. per 100 lbs. 





12 


$ .88 


$ .15 




6 


.88 


.15 




10 


.88 


.18 


Trenton. N. J 


51 


.88 


.55 


Philadelphia. Pa 


88 


.98 


.75 




70 


1.12 


.75 




87 


1.12 


.85 




214 


1.12 


1.15 


Port Jefferson, L. I., N. Y. 


. 71 


.98 


.75 




, 46 


.94 


.45 



10,000 Motor Haulage Lines 

Ten thosand motor truck haulage lines are now regis- 
tered with the National Automobile Chamber of Com- 
merce by corporations or firms. This organization esti- 



•General Sales Manaprer, Plerce-Arrow Motor Car Co., Buffalo, 
and member Motor Truck Committee, Nat'l. Automobile Cham- 
ber of Commerce. 

Address delivered at Eif?hth Annual Meeting, Chamber of Com- 
merce of U. S.. Atlantic City. April. 1920. 



mates that there are another 10,000 lines being operated 
by individuals, who own and drive the trucks. Several of 
the corporations have made investments ranging from 
$1,000,000 to more than $2,000,000. 

We believe that to prove our ability to facilitate deliv- 
ery is to establish our helpful relationship to production. 
We should, therefore, like specifically to point out some 
phases of our service in the four main types of production. 

Foor may well be dealt with first. 

Importance in H^dling Food 

In the United States 26,000,000 food producers are try- 
ing to feed .themselves, 79,000,000 additional American cit- 
izens and many Europeans. It is an enormous task. It 
has been made harder by waste from inadequate distri- 
bution. No less an authority than Herbert Hoover has 
said .that 50 per cent of the perishable farm produce in 
the United States rots on the ground because of the far- 
mer's inability to get it to marke^t. 

Over American highways passes a volume and value of 
food products of astounding dimensions. 

Agricultural crops, dairy products, poultry, produce and 
domestic animal production reached in 1918 an aggrega.te 
of more than $21,000,000,000. There were 5.638,000,000 
bushels of cereal; 11,818,000 bales of cotton; 309,109.000 
bushels of potatoes; 197,360,000 bushels of apples; 6,549,- 
000 tons of sugar beets; 10 500,000,000 pounds of pork; 
589,000,000 heads of poultry; 1,921,000,000 dozens of eggs; 
and 8,429.000,000 gallons of milk. 

United States Senator Arthur Capper of Kansas points 
out that the motor truck is essential to the development 
of the agricultural interests of America and shows $70,- 
000,000.000 to be invested in farms — a sum equal to the 
total of any three other industries that might be named. 
Stimulating Food Production ^ 

Adequate transportation helps food production by ex 
erting these four principal influences: 

1st. Gives wider producing area. 

2nd. Definitely lowers cost of foodstuff without de.tri- 
ment to farmer by saving much excess transportation 
cost. This is important, because under present methods 
the farmer gets but 35c for products which cost the con- 
sumer $1.00. This means that two-thirds of the $1.00 is 
expended in distribution. 

3rd. Shortens time of transit to market, thereby in- 
creasing the farmer's producing hours on the farm. 

4th. Assures the prompt arrival of perishable items at 
the door of the consumer when they are in best condition 
and command the highest prices. 

Trucks are being applied .to food distribution in varied 
w*ays. The farmer hauls for himself and his neighbors. 
Local transfer companies are entering the field, but the 
biggest development is in the organization of what have 
come to be known as rural motor express lines. The 
Highways Transport Committee made itself responsible 
rural motor express lines in operation, and some of .them 
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fgr thip uiovw^nt when, during the war, it was strain- 
ing every effort to increase the food supply. 

Th^r^ are now known to be 3,000 regularly established 
involve a considerable investment. The number is con- 
stantly increasing. Their economies have not yet been re- 
fie<?ted in any general decrease in food prices, mainly for 
the reason that the applica^tion has not become sufficiently 
general. 

There are in the United States 6,361,502 farms. All 
Qver 80 acres could find profitable use for one or more 
trucks. Assuming the 80 acre farms to be but one-third 
of the total this would mean the use of 2,120,500 trucks, 
whereas actually not more than 78,000 are now assisting 
the farmer to market more food, in better condition and 
at lower costs. 

yiiwi99 TrviQk I^^gi^tion Hurtful to Public Interest 

Many legislators have voted for legislation inimical to 
the motor truck from a feeling that they have served the 
in.terests of the farmer. No error could be greater. The 
motor truck offers a haulage economy. It performs its 
function more cheaply than the horse-drawn vehicle. 

In reality the haulage of farm produce by motor truck 
is cheaper than haulage by team. 

This s.tatement has the support of the Department of 
Agriculture. The 1918 figures of the Bureau of Crop Es- 
timates show the cost of hauling in wagons per ton mile 
as compared with motor truck haulage to be as follows. 

Wagon Truck 

Wheat $ .30 $ .15 

Corn 33 .15 

Cot.ton 48 .18 

Motor truck hauls from farm to shipping point aver- 
aged 11.5 miles while wagon hauls averaged 9 miles. Mo- 
tor trucks made 3.4 round trips per day, while wagons 
made 1.2 round trips. 

So valuable have been the results obtained from the 
movemen.t of food over the highways by motor truck that 
the state of Maryland has delegated authority to its 
Director of Farm Products to maintain and operate motor 
lines along the state highwiays to and from markets and 
to maintain a service to and from .terminals, docks and 
depots for the collection and distribution of farm pro- 
ducts. New York state is investigating .this subject. The 
Nebraska State Railway Commission has recognized 
truck haulage and established a price rating on 100 kinds 
of articles. 

Some extraordinary economics have been achieved. Mil- 
waukee gets i.ts milk by trucks over concrete roads at a 
freight saving of 2c per quart, which means a saving of 
$1,000,000 yearly to the people of that city. 

Trucks haul the Maryland peach crop to the packing 
plant where the product is loaded into waiting refriger- 
ator cars. They thus act as a profitable feeder to the rail- 
road spur on which the packing plant is located. 

The movement is also spreading rapidly to live stock 
shipment. 

In 1919 there were received in Indianapolis by motor 
truck, from nearby points more hogs than arrived by 
rail. For the year more than 711,000 hogs, 48,000 cattle, 
63,000 calves and 59,000 sheep arrived by gasoline truck in 
far be.tter physical condition and at a material saving over 
railway freight cost. 

Not only is food production stimulated by highway 
transportation from the farms, but mention should prop- 



erly be made of the help rendered by mo.tor trucks to 
plants which mill, preserve, produce, refine, refrigerate^ 
retail and store various food products. These are vitally 
related to the great general scheme of production and 
distribution. 

Insurance Against Railroad Strikes 

A properly organized system of food transportation 
over the highways constitutes a national insurance 
against the results of railroad strikes. It means that the 
people are not dependent on one kind of transportation 
for the necessities of life. Railroad strikes will be fewer 
and their effects will be less distressing if we can turn to 
an alternative kind of food distribution. 

In such emergencies .the truck is always called on, even 
in its present state of only partial application. It was so 
*Mi England during the railway strike, when all the food for 
London was successfully carried in motor vehicles. It 
was so in our own recent switchmen's strike. It will be 
so in future upheavals. 

Why not therefore organize in advance for such con- 
tingencies so that the vehicle of the highway may ever be 
swiUly ready to protect the health and life of the com- 
munity during the continuance of labor disputes? 

Motor truck facilities are equally valuable as applied to 
the transportation of fuels. 

It is true that the distance transportation of coal and oil 
is essentially a railroad function in specially built cars 
but in many stages of fuel distribution the highways play 
a most important par.t. 

The great oil refining companies are witliout exception 
very considerable users of motor trucks. 

Experence in the oil fields shows that expense is neg- 
ligible where ins.tant service is desired. The oil well is ca- 
pricious and autocra.tic. It does not consider the conven- 
ience of its owner. It does considerately manifest itself 
near railroad tracks. It is likely to gush forth from the 
earth at mos.t inaccessible points. 

When the oil operator strikes a gusher he must speedi- , 
ly get his equipment placed or suffer loss. He buys motor 
trucks and — if need be — depreciates them at 100 per cen.t 
on the particular job being well able to do this if he can 
save time. 

Many coal mines in this country have no railroad sid- 
ings. Coal and mine supplies must be moved by vehicle 
and in many cases the motor truck has been adopted. 

Retail coal distribution is very largely a motor truck 
function and it is .thus possible to serve many maniif ictur- 
ing plants not directly located on railroad spurs. 

Transports All Kinds of Raw Materials 

Motor trucks are being applied in the transportation 
of all kinds of raw material. They are used in mining cop- 
per, graphite, gold, lead, manganese, mercury, phosphate, 
salt, silver, sulphur and zinc. 

Building materials, such as gravel, leather, lumber, ce- 
ment and sand are all very largely handled and distributed 
by .trucks. Immense lumber sections in the northwest, 
which otherwise could not be tapped are being reached 
by trucks. 

Opportunities frequently arise in the cotton industry, for 
using trucks to .transmit the raw material from the fields 
to the gins, from the gins .to the trains, and the bales 
from the railroads to mills. ^ 

The whole record of production of war supplies is filled 
with instances where trucks brought in raw material and 
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kept going plants that otherwise would have idled. One 
instance will suffice. 

The American Woolen Company, largest of its kind in 
the world depended on a Boston trucking firm which de- 
livered at its mills 12,000,000 pounds of raw wool in one 
year. This material went into the making of uniform 
cloth for the American army. 

But it is especially in its relation to manufactured ar- 
ticles that the motor truck justifies itself as an adjunct to 
production. It discharges many functions^ Its service 
begins when a building from which will issue production 
is being erected. It hauls away the dirt from the excava- 
tions, brings in materials for construction, delivers .the raw 
material, and finally completes i.ts record by carrying fin- 
ished articles to the point of delivery. 

Immense excavations such as those now in progress 
in Detroit have come exclusively to be a function of 5- 
ton dump trucks. Horse and cart have been eliminated 
as too hopelessly slow. 

There is virtually not a single item of manufactured 
product that in some stage of i.ts transit from the point 
of fabrication to the place of final application or con- 
sumption, does not depend on the highways and motor 
trucks for rapid movemen.t. To attempt to present even 
a limited record of the services so rendered would be 
to extend this presentation unduly. 

Other lines of activity not directly connected with pro- 
duction but intimately serving it, in which the truck has 
taken its dominating place, include: 

Contractors, express, haulage and public utilities com- 
panies. 

How All Interests Can Assist 

If it be conceded that the highways may facilitate dis- 
tribution and increase production, I should like to sug- 
gest to the gentlemen of this convention three main ways 
by which they may assis.t : 

Ist— We ask that you assist in allotting to railroads 
and motor trucks their proper kind of haulage, so that 
each uni.t may discharge its true function in transporta- 
tion. 

2nd— Your help is solicited to protect the motor truck 
against excessive taxation and unfair, ill-advised and re- 
strictive legislation. Forty-five legislatures will meet next 
year. They will consider at least 3,200 motor vehicle bills. 
Business men should help law makers to realize that the 
motor vehicle is an economic asset, so that .there may be 
enacted only laws which are fair and beneficial to high- 
way transportation and the general public. 

3rd— From a practical standpoint it is above all things 
vital that you aid us to establish an efficient system of 
highways under Federal direction. 

Right roads must be available 365 days in the year; this 
involves a system of snow removal. During the war there 
were organized snow removals under state and national 
direction. This work could well be continued now, es- 
pecially in keeping open that twenty per cent of roads on 
which ninety per cent of highway traffic is concentrated. 
Limit Truck Weights on Highway 

The automobile industry recognizes the menace to the 
highways of excessively heavy trucks and advocates that 
no vehicle weighing more than 28,000 pounds gross load, 
shall be permitted the use of the public roads as at pres- 
ent constructed. Ijt believes also .that the increasing use 
of pneumatic tires on trucks will reduce the damage. 

But we are equally convinced that the highways of the 



future should be the servant of transportation not its 
master. They should be prepared to accommodate a con- 
stantly increasing volume of haulage carried by whatever 
size of truck shall prove most swift, efficient and econom- 
ical. 

Public interest is shown by the expenditures for hard- 
surfaced highways. According to estimates of the Bu- 
reau of Public Roads of the United States Department of 
Agriculture, these in 1919 set a new record with a total 
of $138,000,000. But this figure is small in comparison with 
the computed available total for 1920 of $623,000,000. 
Need for National S)^tem of Highways 

We must coordinate all this road building into a com- 
prehensive system of highways under national control. 
The United States Chamber of Commerce in a resolution 
passed at St. Louis is already committed to such a pro- 
gram. We believe that our hopes in this direction will be 
best served in the passage of the Townsend Bill now be- 
fore the Senate of the United States. 

This bill calls for a national system of highways to be 
built and maintained by the Federal Government under 
the supervision of a Federal Highway Commission. 

The Townsend Bill calls for an eventual expenditure 
of $425,000,000 to be spread over five years. To those who 
argue that our financial condition forbids such a compre- 
hensive construction let us concede that economy is a 
right principle, bu.t it should not be pressed to a point 
where it defeats investments necessary to prevent loss. 

The high cost of living is no myth. Neither is the mud 
road. The prime reason for high costs is inability to de- 
liver maximum production at prices permitting a profit 
to the farmer and a saving to the consumer. Waste due 
to unmiproved roads, is already estimated by figures de- 
veloped in a Congressional investigation to reach the ap- 
palling sura of more than $500,000,000 per year. 

Every man who believes in the facilitation of transpor- 
tation as necessary to production and who concedes a 
place of importance to the motor truck in the general 
scheme of transportation becomes automatically a par- 
tisan of better roads. 

Americans Hail the Pioneer 

It is our American habit to hail the man who ventures. 
We immortalize the navigator who sails uncharted seas, 
the explorer who invades the fathomless forests. 

We revere a Columbus, a Raleigh, a Perry. We cheer 
'I Hawker, a Read or an Alcock. 

The Lewis-Clark expedition fighting its way to conquer 
the northwest for the infant republic is one of the glories 
of our national history. We apply to a railroader like 
James J. Hill the admiring title of "Empire Builder." 

Let us stop not at praising these giants who have 
opened world opportunities. Let us, within our capacity, 
emulate them. 

The American business man has a chance to be discov- 
erer, pioneer and developer. Before him lie two and three 
quar.ter million miles of unexploited highways. Let him 
dare to be their Christopher Columbus. 

Those rude roads cry out a need. Poorly built as many 
of them are, they express man's need of contact with 
man. They lead from the palaces of the mighty to the 
huts of the lowly. They touch alike huge plants where 
thousands toil and the tiny farm where labors but one 
producer. They offer in peaceful conquest an El Dorado 
to make a Pizarro or a Cortez envy. 

No discoverer, no invention, no creation of human gen- 



Digitized by 



July. 1920 



THE AUTOMOTIVE MANUFACTURER 



31 



ius offers such possibilities to mankind as one that facili- 
tates transportation. When Robert FuUon launched the 
Clermont on the Hudson he little dreamed that he had 
discovered .those new worlds for which Alexander sighed 
in vain that he might conquer them. 

When Stevenson gave to mankind the locomotive, he 
foresaw not that he had founded an era of conquest to 
make .the empire of a Napoleon seem negligible. 

May we not have in the motor truck the discovery of 
world import? We ask your aid that we may develop i.t. 

You gentlemen who want a wealthier, better, happier 
country can do no better than to cen.ter your attention on 
transportation. 

We offer you here today the formula of harmony. 
Harmonizing the Trinity of Transportation 

A revived and protected merchant marine shall carry 
our international, coastwise and inland waterway trade. 
A railway system fairly dealt with by legislation and per- 
mitted to charge properly remunerative freight rates, shall 
girdle the country for bulk distance haulage. The high- 
ways through the motor vehicle, shall spread the benefits 
of an infinitely developed local service. 

By .the union of the three in efficient cooperation, sec- 
tions may be joined, production speeded, taxation reduced, 
the costs of the war more speedily paid and the product of 
our country spread at lowered costs. 

To achieve this practical program in the interests of all 
our people involves more than material considerations. It 
carries a lofty service to that true democracy whose pro- 
tection, perpetuation and extension should be the highest 
aim of intelligent citizenship. 



Effect of Oils on Strength of Glues in Plywood 

Plywood may be used near machinery and tanks with 
little liklihood of being dangerously weakened by the ac- 
tion of oil or gasoline on the glue joints. This fact is 
evident from a test lately completed at the Forest Prod- 
ucts Laboratory. 

Plywood panels glued with animal, vegetable, blood al- 
bumin and casein glues were immersed for nearly a year 
in engine oil and gasoline. At regular intervals specimens 
were removed from the liquids and tested for joint 
strength. All the glues weakened somewhat during the 
early part of the .test, the animal and vegetable glues 
more than the casein and blood albumin glues. The total 
loss of strength in any case however was small enough to 
be negligible under most conditions of service. A glue 
shear strength of 100 to 125 pounds per square inch is 
considered sufficient for practically any purpose for which 
plywood is used. Only in two or three instances did the 
strength of the casein and blood albumin glues fall below 
150 pounds per square inch. Engine oil, castor oil and 
gasoline seemed to have practically the same effect on the 
glue joints. 

During the 45 weeks' test the wood absorbed 60 per cent 
of its original weight in engine oil and 70 per cent of its 
original weight in gasoline. The absorption of .these oils 
did not cause any noticeable swelling of the wood. 



Comparison of Timber From Live and Dead 

Trees 

Prejudice exists in certain quarters against the use of 
timber cut from dead .trees and some purchase specifica- 
tions insist that only timber cut from live trees will be 



acceptable. As a matter of fac.t when sound dead trees 
are sawed into lumber and the weathered or charred out- 
side is cu,t away, there is no method known to the Forest 
Products Laboratory by which the lumber can be distin- 
guished from that cut from live .trees, except that the 
lumber from dead trees may be partly seasoned when 
sawed. 

All the information available at the laboratory indi- 
cates tha.t timber cut from insect or fire killed trees is jusi 
as good for any structural purpose as that cut from live 
trees of similar quality, providing .the wood has not been 
subsequently injured by decay or further insect attack. 
If a tree stands on the stump too long after it is killed 
the sapwood is likely to become decayed or badly infested 
by wood-boring insects; and in time the heartwood also 
will be similarly affected. The same thing is true of lo.i^s 
cut from live trees and not properly cared for. Until the 
wood becomes affected by these destructive agents, dead 
♦.ree wood should be just as strong and just as durable as 
.';ound live tree wood. 

In considering the subject it may be useful .to remem 
ber that the heartwood of a living tree is entirely dead, 
and in the sapwood only a comparatively few cells are 
living. Most of .the wood cut from trees is dead, there- 
fore regardless of whether the tree itself is living or not. 
Such being the case, purchase specifications instead or 
providing that material mus.t not be from dead trees, 
should state that material showing evidence of decay or 
insect infestation exceeding a specified limit will no.t be 
accepted. 



Cracking of Paint and Varnish 

No subject exceeds in importance this one. Paint and 
varnish fissures are surface disturbances against which 
the reputable painter is constantly waging a vigorous war- 
fare. The natural destiny of varnish, and of the finish in 
general, is to fissure and crack. It does this eventually 
by virtue of age, loss of vitality, action of the elements, 
and the reducing forces of service. The aim of the painter 
is to prolong the fatal day of collapes to the extreme limit 
of wea.r What he regards as the calamity, above all 
others, to be guarded against is the premature cracking and 
breaking apart ot the finish. There are many cases for 
this early perishing and breaking up of the finish, among 
which may be mentioned inferior material, a poor quality 
of varnish, mixing of two or more makes or grades of 
varnish, usmg one make of rubbing-varnish and over it 
another make of finishing varnish, also unseasoned wood, 
^•rinerfectly dried coats of surfacer, paint or color, or 
colors contammg a lack of, or an excess of, bindu,g ma- 
terial. 



Recently, W. C. Teagle, president Standard Oil Co. of 
N. J., went on record with the statement that the country 
used 436,000,000 bbls. of oil in 1919, and would require 
not less than 650,000,000 bbls. in 1925. As he stated, new 
uses are constantly being found for petroleum products, 
and these in turn call for more and more petroleum. 
Mexico is estimated to have exported to this country 70,- 
000,000 bbls. last year. 



The country used 64,000,000 lbs. of wool in December, 
1919. or 26,000,000 lbs. more than in December 1918. 
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What Trade-Marks Are and How Obtained 

Great Importance of Trade-Mark to Manufacturer Reaching Out for World Wide Business 

Concluded from Pa^e 21, June issue 



THE right to protection in* the use of a common law 
.trade-mark is not limited and may continue until af- 
firmatively terminated in some manner, as for example, the 
abandonment of the trade-mark; or the discontinuance 
of the business and the passing away of the good will as- 
sociated with it; or as the right may be modified or lost 
by laches; misrepresentation and fraud, or loss of distinc- 
tiveness. 

An actual intention to permanently give up the use of a 
mark is necessary to constitute abandonment of it. Mere 
non-use, even for a considerable time, is not necessarily 
an abandonment, but long-continued disuse coupled with 
circumstances showing an intent to permanently give it 
up, will constitute abandonment. 

The burden of proving abandonment is upon the party 
alleging it and it must be strictly proved. 

Laches, or delay in bringing action against infringers, 
may be a bar to an accounting for profits and a recoverp 
of damages for past infringment, but is no bar to an injunc- 
tion to prevent future acts where the legal right is clear. 

Acquienscence in an mfrrnging use of a mark by a com- 
petitor, although with knowledge of the infringing act, 
does not amount to consent, and is no bar to relief against 
a continuance of the infringement, although it may oper- 
ate as a bar to the recovery of damages and an account- 
ing for profits. 

Material misrepresentation on the part of trade-mark 
user amounting to a fraud, may deprive him of the right 
to a remedy for infringement of his mark, or for any other 
form of unfair competition in business. 

It has been so held in cases where there have been mis- 
representations as to the business, goods, or their ingre- 
dients in advertisements or labels, but where such state- 
ments have been discontinued prior to the commence- 
ment of suit their former publication is not necessarily a 
bar to relief. 

Mere trade puffing or boastful or extravagant statements; 
immaterial or slight inaccuracies, not substantially decep- 
tive when fairly considered; or innocent misrepresenta- 
tions made without intent to deceive, are not a bar to relief 

The exclusive right to a trade-mark may be lost if such 
mark for any reason loses its distinctiveness so that it no 
longer indicates a particular origin or ownership. The 
test whether or not this is the case is whether the use of 
it by other persons is still calculated to deceive the public. 

Extensive, long continued, and indiscriminate use by a 
number of different persons will result in a loss of distinc- 
tiveness and cause the loss of the exclusive right to a mark. 

Permitting a limited use by another, or scattering in- 
fringements by a number of persons, and even extensive 
piracy by a single individual, have been held not to have 
this eflfect. 

Actions for Infringements and Unfair Competition 

The appropriate courts of the different States have ju- 
risdiction of such actions, even in the case of a trade- 
mark registered under the federal statute, the ordinary 
rules as to parties and practice being fully applicable. 

The United States circuit courts have jurisdiction of 



suits for infringement of trade-marks registered under the 
federal statute without regard to the amount in controver- 
sy, or the citizenship of the parties. Where the trade-mark 
has not been registered under the federal statute they also 
have jurisdiction in cases where there is a diversity of cit- 
izenship of the parties, and where the amount or value of 
the matter in controversy exceeds the sum of two thous- 
and dollars exclusive of interests and costs. 

Federal district courts have no jurisdiction ot suits for 
infringement of trade-marks. 

In cases of trade-mark infringement and unfair compe- 
tition, the courts acting on the equity side will grant in- 
junctions where the legal right is clear, and where the 
plaintiff prevails and the Court believes that he is entitled 
to a substantial recovery damages will be awarded and .m 
accounting as to the defendant's profits will be ordered. 
Suggestions for the Selection of Trade-Marks 

Before we proceed to the subject of registration of 
trade-marks, and believing that a few suggestions upon 
this point may be appreciated, we offer the following ideas : 

First: It will be obvious that the most desirable and 
effective marks are those that are (a) simple in design; 
(b) easy to understand and remember: (c) attractive in 
appearance; and, (d) if the mark is an arbitrary word, 
easy to speak, spell and attractive in sound. 

Second : It must alwajs be remembered that marks 
that are descriptive or relate to the character or quality of 
the goods, or that are descriptive of the container or pack- 
age, as well as geographical names, except when the latter 
are used in a fanciful or arbitrary sense, are unregisterable. 

The misspelling of an unregistered word, or its arrange- 
ment in a fanciful design, does not relieve it from objec- 
tion if it conveys information of a descriptive character. 

A trade-mark will not be registered if it resembles a 
known mark already in use by another for goods of the 
same descriptive qualities, or so closely resembles such 
a mark as to be likely to cause confusion. Deceptive or 
misleading marks are unregisterable. 

A trade-mark cannot be merely a color, a shape, a pack- 
age or a container, and descriptive words and terms taken 
from a foreign language are unregisterable. 

Third : The following are types of trade-marks that are 
proper subjects for registration. 

Arbitrary numbers, letters or symbols, or a combination 
thereof with a word or words, when not descriptive, or 
trade terms relating to the articles with which they are used 

Personal names are registerable when they are written, 
printed or stamped in such a way that the peculiarities of 
the writing, printing or design constitute the most particu- 
lar feature of the mark. Autographic signatures, either 
with or without a portrait of the individual are register- 
able if so individualized. Names of historical persons or 
mythological characters may be registered, but the name 
of a living person cannot be used without consent. 

Fourth. Lastly, a trade-mark is not registerable if its 
registration would be against public policy, or if its sub- 
ject matter is scandalous or immoral, or if it is applied to 
articles harmful in themselves. 
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The New and Unusual in the Automotive Field 

Red Devil Punches and Chisels in New Handy Form, New Westinghouse Ignition Out- 
fit Is Non-Automatic, Howe Lightweight Spotlight 

It will be the policy of Automotive Manufacturer (as in Automotive Eng^ineering) to present on these pages each month some 
car, truck, aeroplane, boat, tractor, engrine or other unit which presents unusual and decidedly different engineering features 
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Red Devil Pin Punch, and Chisel and Punch Set 

These are handy and useful kits for motorists and 
machinists. In almost any kind of repair work, these 
tools will be in constant demand. For example, remov- 
ing valves and piston rings in cylinders, cotter pins in 
crankshafts, relining brakes, replacing and repairing fan 
belts. 

Every tool made of octagon stock, Swedish analysis 
point 80 carbon steel. The tools are put up in neat khaki 
cases that can be rolled up and put in the coat pocket or 
in the side door of the car. 

Red Devil No. 169, Fig. 1, is the chisel and punch set. 
The tools are 5 inches long and come in a neat kit with 
the following tools: 2 cold chisels. 2 cape chisels, 2 ma- 
chinists pin punches, 2 solid punches, 1 half round cape 
chisel, 1 round nose chisel, 1 diamond point chisel and 
1 center punch. 



The distributor head^ Fig. 3, consists of a base or cup, 
which holds the condenser and breaker-mechanism, and 
a cap, Fig. 4, which carries the high tension contacts. 

The base is made of cast iron and is covered inside and 
out with baked-on enamel. It is provided with ventilat- 
ng openings, which permit the escape of the nitrous oxide 
lormed by the spark at the breaker contacts, and thus 
prevents corrosion of the metal parts. 

The breaker mechanism consists of two arms; one of 
which is moved by the cam and the other is stationary. 
Each arm carries a contact. The movable arm is of spe- 
cial shape, and when operated by the cam, causes the con- 
tacts to open and close with a wiping action which keeps 
the surface clean and free from pitting. The stationary 
contact is held in place by a screw which, when loosened, 
permits adjustment in three directions and makes align- 




Fig. 1. Red Devil 



chisel and punch set. Fig. 2. 488 set of punches 




Red Devil No. 483, Fig. 2, is the pin punch set. Each 
tool is 9 inches long. The set consists of 6 tools in a 
khaki case. The sizes of points are: % in.; 3/32 in.; 3/16 
in.; 7/32 in.; j4 in.; and 9/32 in. 

These kits are manufactured by the Smith & Heminway 
Co., Inc., Irvington, N. J. 

New Westinghouse Non-Automatic Ignition 

The new Westinghouse Type SC ignition, which made 
its first appearance on some of the leading makes of 1920 
cars, embodies a number of interesting improvements in 
design and construction, including an indestructible con- 
denser, a self"lubricating cam, a highly efficient coil, and 
breaker contacts that rarely require adjustment and should 
never need renewal. 

This ignition, which is of the non-automatic, open-cir- 
cuit, two-unit type, is suitable for use with 6 and 12-volt 
batteries, and for 4, 6 and 8 cylinder explosion gas en- 
gines for all automotive and stationary services. It can 
be supplied for either generator or engine drive, and a 
magneto replacement can also be furnished. 



Fig. 3. General appearance of distributor of new 
Westinghouse ignition 



ment with the movable contact a simple matter. The 
contact points are of pure tungsten and are securely riv- 
eted to the arms. 

Owing to the well-balanced design of the outfit and the 
effectiveness of the condenser, there is but little sparking 
at the contacts. This together with their extremely dur- 
alile character and the continuous cleaning of the sur- 
faces, makes adjustments rarely necessary under \0,'J30 
miles, and renewals should never be needed. 

The cam is of special interest. This part in most igni- 
tion systems is of fibre, steel or some some other metal, 
and as there is little opportunity for lubrication, unsatis- 
factory operation is apt to result due to wear. The West- 
inghouse Co. therefore resolved to prepare a material 
suitable for cams that would not require lubrication, and 
after a long series of experiments has produced a com" 
pound of graphite mixed with bakelite which is moulded 
under heat and high pressure. This material has proved 
to be very satisfactory and cams made of it have oper* 
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ate<l thousands of miles on car tests and many hours at 
high speed on bench tests without showing appreciable 
wear. 

The condenser is encased in a tinned steel box wirh a 

close fitting cov- 



26CableClip 



Fig. 4. 



15 Distributer Qip 
^flonmMfew Inpethr 



The distributor cap removed to 
show interior 



er wiped-sold" 
ered to the box ; 
and the lead 
wire is heavily 
insulated at the 
point where it 
leaves the box. 
As the result of 
this construc- 
tion the conden- 
ser is thorough- 
ly protected 
from dust, mois- 
ture and me- 
chanical injury 
The distributor arm is mounted on a bakelite block 
which is carried on the top of the distributor shaft. 

Inspection and renewals. As shown by the illustrations 
Figs. 5 and 3, removal of the distributor cap exposes all 
parts for inspection. Each part, includino^ the shaft, can 
be removed on taking out a single screw. The screws are 
standard stock and can be obtained at any hardware store. 

All parts except the cam and the distributor cap are 
the same for 4, 6 and 8 cylinder outfits. 

The distributor cap has embedded in it as many brass 
thimble-shaped inserts as there are engine cylinders to 
be supplied with sparks, plus one center one which is con- 
nected with tht- coil. The bakelite compound is forced 
around these inserts into the shape of high necks above 
the top of the cap. so that the cap is one solid piece and 
has no joints at the bottom of the necks to admit mois- 
ture and cause grounds which may happen when the 
necks are screwed on. The top of the cap is crowned to 

shed mois- 
ture and a 
drip mould is 
provided 
around the 
base for the 
same purpose 
The center 
contact is a 
graphite ball 
spun into a 
recess in its 
metal insert 
A steel brush 
on the distrib- 
utor arm 
presses con- 
t i n u o u s 1 y 
against this 
contact, the 
spark jump- 
ing from the 

end of the distributor arm to the engines-cylinder in- 
serts in the proper order. Special attention is given to 
dimentional accuracy so as to insure uniform cylinder 
sparks. 

The clips by means of which the high tension cables 




Fig. 5. 



General view of distributor assembled 
as used 




l e connected to the distributor terminals, are of ingen- 
ious design and can be appHed quickly without solder. 
They make an excellent mechanical and electrical con- 
nection, and can be removed and used again without dif- 
ficulty. 

The coil, Fig. 6, has highly in- 
sulated balanced windings which 
are encased in a micarta tube, 
with an insulating compound of 
high melting point poured in to 
exclude moisture. The mounting 
base is of steel and the cap is of 
a special vitreous porcelain baked 
in insulating enamel. Both cap 
and base are put on and set up 
tight by means of a through bolt 
when the compound is still hot. 

The ballast coil is mounted in 
a groove around the cap and is 
made of a specially durable metal. 

For very high grade cars where 
appearance is of importance, this 
ignition is furnished in a de luxe 
type. The distributor base cast- 
ing is made of magnalium and ^, ^ w. 
, . ^ J Fig. 6. View of Westing- 

the various parts are copper and house Coii showing its en- 
nickel plated and hand buffed. 

Two-spark (dual spark) equipments are furnished in 
this type. 

Howe Light Type Spotlight 

The demand for a spot lamp of the lighter type which 
would possess the same degree of beauty as the heavier 
double-shell models has led to the addition of an excep- 
tionally striking single shell model to the line of the 
Howe Lamp & Manufacturing Co., Chicago. The trade 
name of the new model is the No. 17 Howe Spot Lamp. 

Like other Howe models No. 17 has the Howe flexible 
control, a feature which is patented and is therefore ex- 
clusive to the Howe line 
of spot lamps. The con- 
struction of the patented 
swivel-joints is such that 
they always remain flexi- 
ble. The lamp is always 
easily movable yet holds 
firmly in any position in 
which it may be placed 
unaffected by the vibra- 
tion of the car when driv- 
ing on uneven pavements 
or rough roads. The 
spring tension of the 
swivel joints automatically 
overcomes the effect of 
wear and also eliminates 

the danger of ''stiffness" which might otherwise 
suit from exposure to rain and weather. 

The No. 17 lamp is made entirely of brass with the ex- 
ception of the bracket and clamp. Its large convex lens, 
its brilliant nickel trimmings and its richly enameled body 
all combine to produce an effect decidedly pleasing to the 
eye. The parabolic reflector, the conduit cable and other 
fittings are finished in triple nickel plate. The focusing 
device permits the concentration of the light into a long, 




Fig. 7. ARpearanoft of. thf Jll 

Howe lamp and Its nnountinj 



re- 
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piercing ray for spotting objects far distant. Wires are 
protected by a waterproof conduit. The turn button 
switch is also of waterproof construction. The 4-inch rear 
view mirror is optional. 



Possibilities in Automatic Welding Machines 

(Continued from Page 9) 
tinuous spiral deposition of metal. The speed of these 
various motions was adjusted by the gearing and the rel- 
ative values of speed were based on previous experience 
with these equipmen.ts. 

Referring to the comparative speed of operation of this 
machine and a hand welder on 1/16 in. metal where a hand 
welder is doing well to weld at the rate of 20 ft. an hour, 
this equipment has been able to weld up to 36 inches per 
minute. On heavy depositions such as the shaft referred 
to above, it is possible to deposit metal a,t the rate of 4 to 
6 lbs. per hour. By hand the average deposition is, under 
favorable conditions, from 1.5 to 2 lbs. 

Referring to the specific case of the comparative C0S:t 
of a long shaft of uniform diameter having a single short 
enlarged diameter near the middle, formed by this machine 
for stock of the smaller diameter with the enlarged dia- 
meter deposited on, as against machining the whole thing 
from a bar slightly larger than the larger diameter, an es- 
tima^te can be made on the cost of depositing the metal 
by assuming a deposition of 4 lb. per hour with an energy 
consumption of 14 kw hours, and 5 lbs. of metal. These 
figures, together with the welder's time will give the cost 



Special types of work require special types of bodies. 
Granite or marble dealers and heavy machinery haulers, 
for instance; use a low-hung platform body; telephone 
companies use bodies especially constructed to accommo- 
date tools, wire and equipment. Winches usually are 
mounted on these bodies. Barrel makers use bodies which 
enable them to pile barrels high and even on top of the 
cab. Some inter-city or rural motor express trucks are 
equipped with huge van bodies with enclosed cabs for 
driver protection. One big furniture dealer has had 
marked success with interchangeable van bodies, a pre- 
loaded body being swung quickly onto the chassis in place 
of the empty one. 

Some types of bodies are intended to accommodate so 
heavy and huge a bulk that .the semi-trailer style of con- 
struction is used to distribute the weight more evenly. 

Progressive manufacturers have made a thorough study 
of the body question and prospective truck owners would 
be wise to avail themselves of this information. 

Civil Service Opening for Automobile Me- 
chanic 

The United States Civil Service Commission announces 
an open competitive examination for auto mechanic. A 
vacancy in the office of the Chief ClerK. Treasury Depart- 
ment, Washington, D. C, at $1,200 a year, and vacancies 
in positions requiring similar qualifications, at this or 
higher or lower salaries, will be filled from this examina- 
tion, unless it is found in the interest of the service to fill 




Fig. 7— Automobile Radiator Cover. Metal .044 in. thick, current 55 amperes, arc voltage 11. travel 17 feet per minute, electrode 

1 /16 diameter 



of depositing ,the metal from which can be estimated the 
cost of building up the shaft. 

The principal field for this device is where a consider- 
able amount of welding is required, the operations being 
a continuous repetition of duplicate welds. Under these 
conditions one can economically provide jigs and fixtures 
for facilitating the handling of the work and the clamping. 
Thus can be reaped the benefit of the increased speed in 
the actual welding which would be lost if each individ- 
ual piece had to be clamped and handled seperately. 



Motor Truck Body Design Important 

Motor truck utility depends much upon body design. 
A body unsuited for the work which it must perform 
causes loading and unloading delays that sometime result 
in unprofitable operation. Therefore it is just as impor- 
tant for the motor truck purchaser to give as close heed 
to body equipment as he does to the truck he selects. 

Seven types of bodies serve most of the uses to which a 
motor truck is put. Th^se are: (1) platform with or with- 
out stakes or stake gates; (2) box bodies for castings, 
bricks, etc.. (3) express bodies covered and with slatted 
or screened sides ; (4) rack bodies for light bulky mater- 
ial; (5) van bodies for perishable groceries, furniture, 
pasteboard box goods, etc.; (6) dump bodies or elevat- 
ing bodies for contracting work or coal delivery; (7) tank 
bodies for gasoline, milk, road oiling and flushing fuel oil. 



any vacancy by reinstatement, transfer or promotion. 

Appointees whose services are satisfactory may be al- 
lowed the temporary increase granted by Congress of $20 
a month. 

All citizens of the United States who meet the require- 
ments, both men and women, may enter this examination; 
appointing officers however have the legal right to specify 
the sex desired in requesting certification of eligibles. 

Competitors will not be required to report for examina- 
tion at any place but will be rated on the following sub- 
jects, which will have the relative weights indicated on a 
scale of 100. (1) Physical ability, 40; (2) training and ex- 
perience, 60. Under the second subject competitors will 
be rated upon the sworn statement in .their applications 
and upon corroborative evidence. 

Applicants must show that they have had at least one 
year's experience repairing or overhauling automobiles in 
a repair shop or factory. Experience in driving automo- 
biles is also desirable. 

Applicants must have reached their eighteenth birth- 
day on the date of the examination. Applicants should 
obtain Form 1,800. 



In 1917 Canada exported $4,604,899 worth of motor cars, 
and in 1918, $3,807,278 worth. The largest customer in 
both years was Australia, with $1,473,226 in 1917, and $1,- 
326,443 in 1918. 
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Combination Fuel, One-Third Gasoline Found 

Following apparently satisfactory test block studies of 
a synthetic airplane engine fuel known commercially as 
Alcogas and composed of 38 parts alcohol, 19 parts benzol, 
4 parts toluol, 30 parts gasoline and 7^ parts ether, the 
Post Office Department arranged for a test of the fuel 
under service conditions in the air mail. 

Mail plane No. 35, a Curtiss Model R4 machine 
equipped with a high compression Liberty 12 engine, was 
assigned for the work, the check plane, flying the 
opposite trips during the same period with high test 
aviation gasoline^ being mail plane No. 34, also a Curtiss 
Model R34 plane, equipped with a low compression 
Liberty 12 engine. 

The following carburetor settings were used: 

Alcohol Fuel Gasoline 
High Compression Low Compression 
Liberty Liberty 

Choke 31 31 

Main Jet 145 145 

Compensator 170 165 

Well 100 100 

Thirty-one trips were flown between New York and 
Washington, being 218 mi. non-stop flights, on the 
regular air mail schedule between Aug. 4 and Sept. 19, 
1919. The flights made by the gasoline ship numbered 
nineteen. The test was conducted under the direction of 
J. C. Edgerton, Chief of Flying and testing, air mail 
service. 

The tests indicate a saving of 3.3 gal. of fuel an hour in 
favor of the alcohol fuel. Noting the revolutions per 
minute however, the saving is even greater, as alcohol fuel 
shows 1514.3 r.p.m. as against 1507.8 r.p.m. with gasoline. 
This means that not only is there a saving of 3.3 gal. of 
fuel per hour, but that 6.5 r.p.m. are gained also by the 
use of the alcohol fuel. 

Alcohol fuel also shows a saving in lubricating oil. The 
average for this fuel was 4.4 quarts per hr. as against 4.98 
quarts per hr. for gasoline, or a net saving of .58 quarts per 
hr. This oil saving is thought to be due to greater thermal 
efficiency displayed by alcohol fuel as against gasoline. 
This does not appear on the face of the charts, due to the 
fact that high compression engines usually run consider- 
ably warmer than do low compression engines. As the 
average on both tables show 167 deg., it is thus apparent 
that the alcohol fuel shows a relatively lower temperature. 

The following is the report of the field manager on the 
condition of the engine in plane 35 after the alcogas tests : 

Carbon deposit was found to be from 1-32 to 1-16 in. 
thick, soft and flakey. Carbon was thickest on outside of 
piston crown showing it to be caused from oil rather than 
incomplete combustion of fuel. Valves were all in good 
shape. Valve seats showed no signs of pitting or warping 
No. 6 connecting rod babbitt bearing cracked in both cap 
and rod. Two piston rings were broken and six stuck in 
grooves. Motor in very good shape considering number 
of hours run." 

The high compression engine used in plane No. 35 dur- 
ing all of its flights on alcohol fuel was torn down after 
approximately 125 hr. and was found to be in excellent 
condition. The carbon deposited was less than that 
found in a motor using gasoline over a similar period of 
time. 



An analysis of the consumption of the alcohol fuel with 

various revolution speeds is as follows: 

1440 to 1460 r.p.m 15.9 gal.p.hr. 

1475 to 1480 " 20.1 

1500 •* 21.5 

1520 to 1525 22.44 

There follows comparative analysis of fuel consumption 
on gasoline and alcohol fuel at different engine speeds : 

Revolutions per minute 1440-1460 1475 1500 

Gasoline 24.0 24.17 

Alcohol fuel 15.9 20.1 21.5 

There follows a comparative analysis of oil consumption 
at different engine speeds: 

Revolutions per minute 1440-1460 1475 1500 

Gasoline 4.65 4.95 

Alcohol fuel 4.5 4.2 42 

As this fuel contains but 30 per cent, of gasoline, and 
none of the other components are derived from petroelum, 
the universal use of this fuel for cars, trucks and other 
automotive units, would multiply the quantity of motor 
fuel available by 3 1/3, or give the same effect as more 
than tripling present oil production. 



Inflammability of Gasoline 

There are two methods for determining the content ot 
gasoline vapor in air, according to G. A. Burrell, in Tech- 
nical Paper 115, Bureau of Mines publications. One has 
to do with the introduction of the mixture into an ex- 
hausted glass vessel, cooling it at the temperature of 
liquid air, removal of the air, and finally the measurement 
of the partial pressure of the gasoline vapor by means of 
a manometer attached to the liquefaction bulb. 

Another method consists in burning the gasoline vapor 
in oxygen and, from the contraction and carbon dioxide 
produced, calculating the percentage of gasoline vapor. 

When a 100 c.c. Hempel explosion pipette was used 
and the mixtures were ignited from the top, there was 
obtained as the lower limit of complete inflammation a 
value lying between 1.9 and 2 per cent of gasoline vapor. 
The upper limit under these conditions was found to be 
between 5.2 and 5.3 per cent of gasoline vapor. The gaso- 
line used had a specific gravity of 73 deg. B. Under the 
same conditions, except that the mixtures were ignited 
from the bottom, there was obtained a value lying between 
1.5 and 1.6 per cent of gasoline vapor as the low limit. 
With the same grade of gasoline, with a 2,800 c.c. vessel, 
and with ignition from the bottom by means of an elec- 
tric flash produced by pulling apart two wires through 
which a current of 7 amperes at 220 volts was flowing, 
there was obtained a value lying between 1.4 and 1.5 per 
cent of gasoline vapor. The high limit under these con- 
ditions lay between 6 and 6.4 per cent of gasoline vapor. 

When the initial temperature is increased before igni- 
tion of the mixtures the low limit is gradually decreased 
until with an initial temperature of 400 deg. C. the low 
limit lies between 1.02 and 1.22 per cent of gasoline vapor. 

The range of complete combui^tion for mixtures of gas- 
oline vapor and air is very narrow, and is between about 
1.5 and 2.5 per cent. The amount of carbon dioxide pro- 
duced reaches a maximum at 2.5 per cent of gasoline 
vapor. At this point, as the percentage of gasoline vapor 
increases, carbon monoxide begins to form. At 4.1 per 
cent of gasoline vapor there is produced 14 per cent of 
carbon monoxide. 
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Men of the Automotive Industry 



Who They Are 



What They Are What They Are Doing 
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Benjamin S. Pfelffer joins the Page Co., consulting engineers of 
Cliicago, June 1. Pfeiffer's experience dates from the early days of 
the tractor industry when he assisted In designing one of the first 
self-lift plows for the Avery Co. He was also associated with the 
Holt Mfg. Co., . the International Harvester Co., and the New De- 
Ijarture Mfg. Co. 

N. S. Reed, formerly truck engineer of the Paige-Detroit Motor 
Car Co., has joined the organization of the Hinkley Motors Corp. 
as consulting engineer in the sales division. Mr. Reed will work 
toward the adaptation of heavy-duty automotive engines to trucks, 
and his long experience will be of distinct advantage to truck 
manufacturers. 

Adolph A. Geisei, who has been Eastern district manager and 
special representative for the Federal Motor Truck Co. since 1912. 
has disclosed his intentions of manufacturing a truck to be built 
of standard units and which will be known as the Facto. Geisei 
has purchased 55,000 square feet of land in Springfield. Mass. 

P. C. Wagner has been appointed chief engineer of the Four- 
Drive Tractor Co.. Big Rapids, Mich. Mr. Wagner was formerly 
with Blood Bros. Mfg. Co., and prior to that with the Motor Prod- 
ucts Corp. He will nave complete charge of the designing, draft- 
ing and other engineering work in the Four-Drive plant. 

E. F. Roberts has been made vice president in charge of manu- 
facturing, of the Packard Motor Car Co., Detroit, Mich., succeeding 
F. F. Beall. who recently resigned to head the Gray Motor Co. 
Roberts began his career with the Packard organization as a me- 
chanic when that company was located at Warren, O. 

R. J. Shuler and J. E. Ryan, whose training as purchasing agents 
for well-known parts manufacturers has brought them a thorough 
knowledge of sources of supply, have poined forces in a company 
whose name indicates Its purpose, the International Purchasing 
& Engineering Co., Penobscot building, Detroit. 

N. S. Reed, formerly truck engineer of the Paige-Detroit Motor 
Car Co., has joined the Hinkley Motors Coi-p.. Detroit. Mich., in 
the capacity of consulting engineer of the sales division. Reed 
has also had prior truck experience with Gramm, Garford, and 
with the United States Government. 

E. J. Miles has succeeded to the title of chief engineer of the 
Maxwell and Chalmers Motor companies, following the resignation 
of William Kelly, several weeks ago. Miles has been with the 
Maxwell-Chalmers enterprise for a number of years and heretofore 
has borne the title of engineer. 

R. W. Gallagher severs his connection with the East Ohio Gas 
Co.. Cleveland. June 1, to become acting president of the Motor 
Castings Co., Canton. This company, which was taken over some 
time ago by a company organized by Mr. Gallagher, manufactures 
motors for trucks and tractors. 

Harold T, Moore, recently of the A. E. F., where he served with 
the motor repair corps In the field, has been made production 
manager of the TuthiU Spring Co., Chicago. 111. Another recent 
appointment to the factory staff Is George Boehm, who becomes 
factory superintendent. 

H. H. Newsom has been made president of the Clay Engine Mfg. 
Co.. Cleveland, O. Newsom was formerly acting ereneral manager of 
the Standard Welding plant. Standard Parts Co. Prior to that 
he held the position of director of purchasing for the whole Stand- 
ard Parts group. 

S. R. Thomas is now assistant engineer of the Jordan Motor Car 
Co., East Cleveland. Ohio. He was previously connected with the 
engineering department of the Central Division of the General 
Motors Corporation and the Hudson Motor Car Co., both of De- 
troit. Mich. 

K. D. Smith has been appointed factory superintendent of the 
Syracu.se Rubber Co.. Syracuse, N. Y. From 1909 to 1915. Smith 
has had much experience in various tire plants, and was employed 
by the Miller Rubber Co. until he joined the Syra-Cord forces last 
November. 

John Younger, vice president of the Standard Parts Co., Cleve- 
land, has received a citation for exceptionally meritorious and dis- 
tinguished service as advisory engineer In the designing and pro- 
duction of the standard motor vehicles adopted by the United 
States. 

Walter E. McKechnle, who was associated with the Cadillac 
Motor Car Co., Detroit, Mich., for 12 years as electrical and fac- 
tory engineer, has accepted the position of factory engineer with 
the American Electrical Heater Co., also of that city. 

Walter P. Chrysler has been apoplnted general manager ol the 
Willys-Overland Co., Toledo. Ohio. He was formerly president of 
the Buick Motor Car Co., Flint. Mich., and vice president in charge 
of production of tlie General Motors Corporation. 

W. F. McLaughlin, general superintendent of the Hyatt Bear- 
ings Division, General Motors Corp., has recently resigned. Mc- 
Laughlin joins the Ace Motor Corp., Philadelphia, Pa., with which 
he will act in the capacity of works manager. 

George W. Mixter has been elected president of the Pierce-Arrow 
Motor Car Co., Buffalo. N. Y.. succeeding John C. Jay, Jr., who 
has been elected cliairman of the executive committee. Col. Clif- 
ton has been reelected chairman of the board. 

C. F. Taylor has accepted a position in the engineering depart- 
ment of the H. H. I-'ranklin Mfg. Co.. Syracuse. N. Y. He was 
formerly assistant engineer in the powerplants laboratory of the 
Air Service at McCook F'ield. Dayton, Ohio, 

E. B. Horne, manager of the forge and foundry divisions of the 
Packard Motor Car Co.. has resigned after 12 years' connection 
with the company. He will devote his time to the Rochester 
Foundry & Machine Co., Rochester, Mich. 

L. F. Fedders has been elected president of the Fedders Mfg. 
Co.. Buffalo. N. Y., manufacturer of automotive radiators. C. W. 
and J. M. Fedders are vice presidents; T. C. Fedders, 2nd, treas- 
urer; and H, I.. Heitzman. secretary. 



«„u'4«^'^^"^^^ ^^^^ been appointed general sales agent and cob- 
f^horft^^f'"^?'* ""^1^^^ n^^l^^ division. Slocum. Avram & Slocum 
il^Plv to'^nf^ ^J^r^^r^^'^l'^^h ^-i-^- o^der to devote himself en- 
tirely to the commercial development of Flexlte universal joints 
and propeller snafts which he designed, he severed his cohnec - 

th'i"^^^'^?.''^ ^ y^?"" t?*^.^ r^^^' ^ ft Industries, whe^ he held 
the position of technical manager and chief engineer. 

fnfe'rrt'lo°n'ai'flX'8for 8o"."" ^^'^'ol tractor works. 

Ray T. Mkldleton has been elected vice president and director 
?L*?'!^ f the Kelly Metals Co. with heaSquarters at Ch cago 
efstrnll CoTci'e';-efa1,"d"'*' representative of the Standard .St?ei 

l:^"^"^ u'Sdfs^cl^seT^" ^'^'^ '''-^ "'-^■t"- 

William H. Miller, who was formerly consulting engineer of the 
Flexible Armored Hose Corporation, Buffalo, has bee i tmnoJnted 
Hose' Co!" c"lev^ ^"^^^^ '''^ Interna^Uonreetl^ 

o^KK^* long identified With sales of the B. F. Goodrich 

resigned, his resignation having gone 
Co.? Pontile'! Mich! '^'''' ^^^''^^ otnevRl Motors TfSck 
J. A. Tarklngtpn has resigned as superintendent and consultine 
engineer of the Kissel Motor Car Co.. Hartford, Wis!, and is nol 
Co.? Kford. ni ^''^'''^ m.ana«er of the TakVington^otor CaT 

R. M. Bean and A. C. Bryan, sales manager and factorv man- 
ager repsectlvey of the Durston Gear Corporation, Syracuse: N^ Y. 
tYe stockholder^ ^""^ ''^''^ presidents at a recent meetlnk of 

H. G. Root, general manager of the Westcott Motor Car Co has 
been chosen president of the Springfield. O.. Employeers' Associt! 
merce last year.""'^ President of the Springfield Chimblr of cSm- 

t^Rf; Manning, director of the Bureau of Mines, Depart- 

T^Vih Inter or. has resigned to join the American Petroleum 

ilcti\-| jSne l! research. Manning's resignation becS 

fi.^'ifA^*^**'^!!^'' ^5*^.^^'^'?..^°'*^®''^^ assistant general manager of 
the Anderson Forge & Machine Co., Detroit, is now manager of the 
Ohio division of the Canton Drop Forging & MfgTc^ , Canton? 

D. M. Roades, for years identified with the automoUve industrv 
has recently been appointed sales manager of the^ck Mfg S^^^ 
Paducah, Ky., manufacturers of the Multi-Dlsc AlunSnum Wheels 

f^I;;?.KiL®J?'"^r.';**^' ^J?^ formerly with the Cleveland Au- 
tomobile Co.. Cleveland, has accepted a position in the enein^r. 
ing department of the Paragon Motor Car Co., Connellsville Pa 

W. H. Vohrer, who served In the Motor Transport Corps with the 
rank of second lieutenant, has accepted a position In the ordnance 
engineering laboratory of the Holt Mfg. Co.? Peoria 111. ^"^^"^""^^ 

Clarence B. Atkins has been appointed superintendent of the 
forge and machine shop of the New Departure Mfg. Co , Bristol? 
Conn. Edward Granger Is assistant to Mr. Atkins. ^"^oi, 

T'^Q ^no®^^t®Ji*'/ appointed consulting engineer of the 

T^. S. Tractor & Machinery Co., Menasha, Wis. Mr. Szekely wiU 
serve also in an advisory capacity to the manager. 
M^; G- Keller has been appointed chief engineer of the Bessemer 
Motor Truck Co.. Grove City. Pa, He was formerly mechanical 
engineer with the Robeson Cutlery Co.. Perir, N. Y. "^e^^amcai 

R. H. Watton, formerly with the Detroit Iron & Steel Co. as su- 
perintendent, has Joined the Ford organization as general super- 
intendent of the blast furnaces at River Rouge. oup^r 

R. J. Schuler has resigned as director of purchases for the De- 
troit Gear & Machine Co. to take the presidency of the Internation- 
al Purchasing & Engineering Co.. Detroit. t^cumuun 

"^w"^/ S* *5"^PP been elected treasurer of the United States 
-gilt & Heat Corp. of Niagara Falls. N. Y. The company manu- 
factures storage batteries. *» «"u 

^ it^**'!^* S.?^'^ made production engineer with the Parish 

^ Bingham Corp.. Cleveland. O. During the war Haeske was a 
lieutenant in the army. 

at"^* R»«berg, who w-as formerly comptroller of the Republic 
Motor Truck Co Alma, Mich., is now connected with L. V. Este«? 
Inc., Chicago, 111. "^v.^^. 

C D. Gilpin, for eight years with the Aluminum Castings Co.. 
has been made works manager of all Detroit plants of that concern! 

A ?.»^3ld, chief engineer of the Quaker City Corporation, 
Pluladelphia, Pa., has returned from Cuba after a stay of 4 months. 

J. S. Burdick, of the Buffalo Body Corporation. Buffalo, N. Y. 
has just been made general manager of that company. 

. appointed assistant general' manager of 

the Oakland Motor Car Co.. Pontiac, Mich. 

Spencer Welton has resigned as president of the Sterling Tire 
Corporation, Rutherford. N. J. 

Moline** 111"''®" joined Root & Van Dervoort Engineering Co., 
OBITUARY 

Edwin C. McGraw, founder, and for ten years president of the 
McGraw Tire & Rubber Co.. Cleveland and East Palestine. O 
died at his home in the south. Miami. Fla„ Mav 25. 
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Current Automotive Metal and Supply Prices 
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General Car shortage has become acute in many dis- 
Business tricts and has had an adverse influence on busi- 
ness. Appearances indicate the granting of an 
increase to the railway men of 60 per cent of their de- 
mands, not enough to satisfy them but sufficient to avoid 
any disturbance. This undoubtedly will have a tranquiliz- 
ing eflfect. General reports indicate that labor is settling 
down to work with a more satisfied air and is showing 
greater efficiency. The huge sums needed to move the 
crops will be called for shortly and undoubtedly will un- 
settle the money market during August and September 

Iron and Car shortage has caused higher fuel prices as 
Steel well as distress in making deliveries and get- 
ting raws. Steel and iron plants feeling this 
double adverse effect are lessening production. Quite 
a little capacity is idle in Pittsburgh. Basic valley is 
$2.50 a ton higher,, Bessemer $3 and malleable $1. All 
steel scrap is up in Pittsburgh for instance, heavy steel 
scrap is- up $15 a ton. Bolt and nut discounts have been 
revised and are uniformly less by either a 5 or a 10. 

Copper and Domestic consumers are showing more in- 
Aluminum terest while buying for export continues 
small but steady. The tone of the market 
continued strong but with no change in prices. Alumi- 
num has increased slightly but large lots are available 
Lead and Lead shows little change although the prices 
Tin have stiffened in the last week. Some quick 

shipment metal has been sold at 8.65 c N. Y., 
but the prevailing price is 8.40 c. Tin also shows little 
signs of life, a whole week's sales amounting to but 175 
tons. There is no Straights in New York for spot deliv- 
ery. Arrivals to July 13 totalled 1,630 tons with 5,430 tons 
afloat. 

Zinc and Zinc is strong and recent inquiries have 

Other Metals moved the price upward slightly. Prime 
western stands a.t 8.20 c N. Y. for deliv- 
ery in the third quarter. Wholesale lots of antimony are 
available at 7.50 to 7.70 c N. Y. duty paid. Silver is rising 
again, the outside market moving regardless of the Gov- 
ernment pegged price. Ferromanganese is do\^^ 
Chemicals Due to the fact that lessened production has 
not increased supplies while demland con- 
tinues, prices have been maintained. Caustic potash and 
soda, and soda ash are all higher. Coal tar products have 
seen a flat S c rise recen.tly. 

Other The rubber market is as badly disorganized 
Materials as at any time in the last year. Prices are 
down very close to 30 c for the finest quali- 
ties, and this has resulted in .the failure of one of the 
largest importing firms which bought most of its supply 
on hand at 55. The condition was brought about primar- 
ily by the dumping on the market of enormous quantities 
of war surplus from India. London cables indicate a 
firmer feeling there. Hides are inactive, buyers and sel- 
lers being too far apart. All transactions are in small 
lots, one of which included some Bogotas at 32 c. The 
Drevailing quotation on .this grade is 30 c. 



Every effort is made to have the following prevailing 

prices (compared with last month's) accurate but none 

is guaranteed. They are obtained through trade sources 

and may not be realized on small quantities: 

June 8 July 14 

Acid, Sulphuric, 66° ton $23.00 —25.00 26.00 —28.00 

Alcohol. Ethyl, 97 p.c gal. 6.00 — 7.00* 6.00 — 7.00* 

Alcohol, denatured, 190 proof, g&], i.oo — 1.06* 1.05 — 1.10* 
Aluminum, Ingots No. 1 99% 

pure, carload lots lb. .33 .35 — .38 

Ammonium Chloride (Sal-Am- 
moniac) white, granular lb. .17 — .18* .17 — .18* 

Babbitt Metal, best grade lb. .?0 .90 

Babbitt Metal, Conmiercial lb. oO .50 

Beeswax, natural crude, yellow. lb. 

Camauba No. 1 Wax lb. .93 — .95 • I.OO — 1.05* 

Caustic Potash (85-92 p. c.)..lb. .31 — .35 .35 — .38 

Caustic Soda, 76 p. c 100 lb. 6.25 — 6.50 6.50 — 7.50 

Pumice, Ground (domestic). .. .lb. .02i/4 .04 .07 

Shellac, Orange, superfine. .. .lb. 1.60 — 1.65 1.50 

Tin, Metallic straits pig lb. .54 .51 

Turpentine, spirits of crude 2.27 — 2.30 1.75 

Zinc, Western Spelter lb. .10 — .11 .lo — .11 

No. 9 base casks, open lb. .15 .15 

•Nominal 

IRON AND STEEL, PIG, BARS, ALLOYS, OLD METAL 

Pig, per ton— June 8 July 13 

No. 2 X, Philadelphia§ 147.15 $48.15 

No. 2, Valley fumacet 45.00 45.00 

Basic, delivered, eastern Pa 44.80 43.00 

Basic, Valley furnace 43.50 46.00 

Bessemer, Pittsburgh 44.40 47 40 

Malleable, Valley 44. 00 45.00 

Refined Iron bars, base price.... 5.25 5.25o 

Soft Steel— 

% to 1% in., round and square.. 3.52—5.250 3.52— 5.25c 

1 to 6 in. X % to 1 In 3.52—5.250 3.52— ^.25c 

1 to 6 in. X % and 5/16 3.62— 5.25c 3.62— 5 25c 

Rods— % and 11/16 3.57— 5.05c 3.57— 5.05c 

Bands— 1% to 6x3/16 to No. 8.. 4.22— 6.50c 4.22— 6 50c 
Ferromanganese. 76% to 80% de- 

livered producers' price $240.00 — 250.00 $200.00—225 00 

Spiegel, 18% to 22% furnace, spot 70.00— 75.00 70 00— l^'nn 

Ferrosilicon. 50%, spot, delivered 80.00— 85.00 80.00— 85 00 
Old Metal 

Heavy steel scrap, Pittsburgh... 25.00 40 00 

Heavy steel scrap, Philadelphia.. 22.50 , 37*00 

No. 1 cast, Pittsburgh 32.00 4o'oo 

No. 1 cast, Philadelphia 37.00 37^00 

tSIllcon, 1.75 to 2.25. §SIlicon, 2.25 to 2.75. 

Ferrosilicon prices at Ashland, Ky.. Jackson and N. Straltavlll« O 

BOLTS AND NUTS *i«vuie. v. 

(Discounts are from Nov. 1, 1919) June 8 Tniv 11 

Machine bolts, c.p.c. and t. nuts, ^ " 

%x4in.; Smaller and shorter.. 35 30 
Carriage bolts, x 6 In.: 

Snkaller and shorter, rolled threads 40 — 5 30 10 

Cut threads 30 — 10 30 

Semi-finished hex. nuts: 

H In. and larger 60— 5 50—10 

9/16 In. and smaller 70 — 5 50 — 10 

Tire bolts 55—10 50 

BRASS, COPPER SHEETS, SHAPES, VIRGIN METAL, SCRAP 

June 1 July 13 

Copper, Lake, Ingot lb. $ 0.19'^ $0.19 

Copper, Electrolytic lb. .19 .19 

Copper, Casting lb. .19 .18% 

Copper sheets, hot rolled lb. .29% .33% 

Copper sheets, cold rolled lb. — 

High brass wire and sheets. .. .lb. .25% .3014 

High brass rods lb. 23% .25 

Low brass wire and sheets lb. .2»li .28% 

Low brass rods lb. .28 .29 

Seamless bronze tubing lb. — , 

Seamless brass tubing lb. .30% .33 

Old Metal- 
Copper light and bottoms 12^^— .12% ■}» 

Brass, heavy 07^/1- .07% -13 

Brass, light .06%— .07'/i .09 

Heavy machine composition 08 — .08 J/1 .17% 

No. 1 yellow brass turnings 10 — ic 

No. 1 red brass or comp. turnings .16 — .16% .10 
CRUDE RUBBER 

Ju'^e 11 July 

Para. Upriver fine lb. $ 0.37% ^^'^o^^Hi^U 

Uprlver coarse lb. --8 Vft _ leU 

Upriver caucho ball lb. -30 \iu.— VL 

Plantation, first latex crepe... lb. -Sj •q^^_*??i4 

Ribbed smoked sheets lb. -38 -^^2 

Brown crepe, thin, clean.... lb. 37 -^^ — .^-^ 
PETROLEUM PRODUCTS 

June 11 -^icKn 

on— Pennsylvania Crude $ 6.10 ♦^•i" 

Kansas and Oklahoma Crude.. 3.50 ^-^J^ 

Gasoline,Motor,garages,steel bbls. . ..JO -^^J 

Consumers, steel bbls oe 581-^2^ 

Lubricating Oil, black, 29 gravity l^ l^ QO— 95 

Dark filtered — -^^ 
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I Activities of Automotive Manufacturers 

I Where They Are Located What They Are Doing How They Are Prospering 



1 



C. H. Wills & Co., Mary&ville, Mich., have elected the following 
oftic-ers: C. Harold Wills, president; John R. Lee, vice president; 
Kirkland li. Alexander, vice president; Charles Monrana, vice presi- 
dent; Frank P. Book, treasurer; Ferris D. Stone, secretary, and 
George S. Anderson, assistant secretary and assistant treasurer. Mr. 
Wills and Mr. Lee have been prominently mentioned in connec- 
tion with the activities at Marysville since its Inception. Mr. 
Alexander Is of Power, Alexander, Jenkins & Co., advertising. 
Mr. Morgana was formerly associated with Mr. Wills and Mr. Lee 
at the Ford Motor Co. Mr. Book has extensive business and real 
estate interests in Detroit. Mr. Stone was formerly with the 
law firm of Miller, Smith, Paddock & Perry. Mr. Anderson was 
with the Ford Motor Co. 

Marwin Motor Truck Co., Kenosha, Wis., manufacturer of quad- 
ruple drive commercial vehicles, has purchased 18 acres adjacent 
to the plant of the Winther Motor Truck Co., an inter-related 
corporation building rear-drive motor trucks. The two corpora- 
tions are to be merged and the operations consolidated as soon 
as conditions are more favorable regarding new construction. The 
Kenosha Wheel & Axle Co., also affiliated with the same Inter- 
ests, and now occupying a plant at Wlnthrop Harbor, 111., will 
then take over the present Marwin shops. Martin P. Winther Is 
head of the three corporations. 

Gardner Motor Co., St. Louis, will be Incorporated on August 1, 
backed by local and eastern banking interests, to expand the 
business and make it one of the largest motor-production com- 
panies in the southwest, according to an announcement made bv 
Russell E. Gardner, president. It is said that Horn blower & 
Weeks, New York, and L. E. Anderson & Co., St. Louis, have 
bought $1,500,000 of the new stock. The estimate of 1921 produc- 
tion is 15.000-18,000 cars. 

American Mojfeprcycle Co., Louisville, Ky., Otto Seelbach and 
others interested, have purchased for $30,000 a former Government 
building in Louisville, which will be equipped to manufacture mo- 
-.»• (cycles. The company is capitalized at $200,000. 

Hamilton Motors Corp., Grand Haven, Mich., is taking bids for 
a one story addition. 60 x 130 ft., to cost about $75,000. It will be 
used by the Apex Truck Co., manufacturer of motor trucks, an 
cfflllated organization. 

Vim Motor Truck Co., Philadelphia, manufacturer of automobile 
trucks, is removing its present plant at Twenty-third and Market 
streets to the former gun works of the Midvale Steel & Ordnance 
Co., W^awne Junction, recently acquired. The Market street plant 
will be offered for rent. The company proposes a largely increased 
capacity. E. E. Smith Is president. 

Traffic Motor Truck Corporation, 5220 North Second Street, St. 
Louis, has awarded a contract to the Murch Brothers Construc- 
tion Co.. Railway Exchange Building, for a new one story plant, 
150 x 150 ft. A portion of the structure will be used for the man- 
ufacture of gears for steering service, axles, etc. Guy Wilson is 
president. 

ortsa Motors Co., Milwaukee, has been incorporated with a cap- 
ital stock of $100,000 to Migage in general automotive engineering 
and to manufacture motors, motor cars, parts, etc. The incor- 
porators are John C. Meyer. Milton F. TJio^^^ 

Street, and Relmer C. F. Kurtze, 713 Thirty-sixth Street, Mil- 
waukee. 

Pioneer Automobile Truck Co., of Chicago has closed a deal for a 
site In Valparaiso. Ind., and in a short time will let the contract 
for a building 100 x 300 ft. one story in height, of the monitor 
type. The company has leased temporary quarters for the build- 
ing of Its trucks until the new building is completed. 

Jacquet Motor Car Co., Helding. Mich., a new concern which Is 
about to bring out a high grade four-cylinder car. Is variously re- 
ported to have purchased 28 acres of land In Beldlng for future 
expan.slons, and to be considering a move to Manitowoc, so as to 
be nearer the parts manufacturers of Milwaukee. 

Packard Motor Car Co.. Detroit, has arranged an expansion pro- 
gram calling for an appropriation of $16,000,000 for extensions and 
equipment. About $2,000,000 wMll be used for enlargements In the 
truck department. Certain departments of the pleasure car works 
will also be increased at an early date. 

American La France Fire Engine Co., Elmira, N, Y., has 
awarded all miscellaneous contracts for the erection and comple- 
tion of Its new plant on North Arlington Avenue, Bloomfield, N. .T., 
for the manufacture of motor trucks. The works will cost about 
$300,000, Including equipment. 

R .E. Swenson/and others of Denver, Colo., have organized the 
Two-Way Tractor Plow Co.. with a capital stock of $1,000,000. 

Tractor & Mchy. Co. has been incorporated at New Bern. N. C 
with a capital of $100,000 by A. F. Patterson. T. G. Hyman and 
J. B. Rice. 

Menominee Motor Truck Co., Cllntonville. Wis., will build a 
structure 100 x 150. Work on excavation will be started as soon 
as the weather permits. The company will have the immediate 
use of one of the F. W. D. warehouses for office purposes or for 
assembling. 

Royer Tractor Co.. Wichita, Kan., has been reorganized and in- 
corporated under the name of Royer Tractor Mfg. Co. It has 
a capital stock of $1,000,000. The Incorporators are: A. U. Skaer 
of Augusta, Kan., and J. A. Rowland and H. D. Mollohan of 
Wichita. 

Oakland Motor Car Co., Pontiac. Mich., has authorized an addi- 
tion to Its engine plant which will cost about $3,000,000. The work 
Is to be started at once in order to double capacity of the plant 
by the first of next year. 

Sopwith Aeroplane Corp. of America. New York, has been incor- 
porated with a capital stock of $50,000 by J. and A. McKIttrIck, 
and J. W. Bishop. 30 East Sixty-first Street, to manufacture air- 
planes and parts. 



Huron Truck Co. has been incorporated at Bad Axe. Mich., by 
F. W. Kinde, W. R. Lyons. C. C. Henney and F. M. Cross. A fac- 
tory has been secured and it is planned to produce fifty trucks 
this year. 

Oldsmar Tractor Co., Oldsmar, Fla., Is planning the erection of 
additional buildings to increase its capacity. The capital stock 
of the company recently was Increased from $100,000 to $500,000. 

United States Automobile & Tractor Co. has been incorporated 
at Lincoln, Kan., by H. D. Hall, Geo. Hundermaik and J. J. Mc- 
Curdy. The capitalization is $50,000. 

Maccar Truck Co., GlUIgan Street, Scranton, Pa., has completed 
plans for a one story building. 95 x 200 ft., to cost about $75,000, 
and another one story structure to cost $10,000. 

Bedford Tractor Co. has incorporated at Bedford, Ind., with a 
capitalization of $200,000. The directors are Newton M. Anderson. 
J. Frank Walls and John R. Pearson. 

Mutual Truck Co., Terre Haute, Ind.. has increased capital to 
$5,000,000. A plant 400 x 750 is now under course of construction 
and will be built In units 150 x 200. 

Acme Motor Truck. Co., Cadillac, Mich., is enlarging Its plant by 
building an addition In the center of the present group of build- 
ings. The addition is 225 x 80 ft. , . 

Liberty Vehicle Co., Natchez, Tenn., has been incorporated with 
$25,000 capital by L. K. Sharpe, S. Geisenberger, J. N. Stone and 
others. 

Partridge Tractor Co. has been incorporated at Jacksonville, Fla., 
with a capital of $100,000. W. L. Sharkey will be manager. 

J. I. Case Plow Works Co., Racine, Wis., Is erecting a four story 
brick and concrete building, 123 x 138, to cost $150,000. 

B. F. Avery & Sons, Louisville, Ky., will erect a five story build- 
ing, 127 x 260 and a two story building, 83 x 178. 

Dort Motor Car Co., Flint. Mich., has filed plans for a two story 
machine shop on South Street. 40 x 170 ft. 



Body Builders 



Seaman Body Corp., Milwaukee. Wis., has ambitious plans for a 
very large output of bodies, and will soon give employment to 1,000 
men. The company is "building Its new plant on Richards Street 
and estimates are made that it will be ready for occupancy around 
Sept. 1, when the men will be needed. Excellent progress is being 
made on the power house and other structures. Tne new plant 
win cost $1,000,000. It will be the first of several units, although 
no further construction will be attenipted this year. When the 
building plans of the company were first announced it was esti- 
mated that the total cost of the enterprise would range from 
$5,000,000 to $8,000,000. 

Haynes Automobile Co., Kokomo. Ind.. as a part of a plan for 
enlarging Its manufacturing facilities will construct an immense 
body plant. Fifty automobiles a day will be the output of the 
new factory, which will be 885 ft. long, 76 ft. wide and two stories 
in height. W^ork, it is stated, will be started at once and the 
building rushed to completion in as short a time as possible. In- 
timation that the company would provide facilities for taking care 
of Its body work was revealed In these columns several weeks ago 
In commenting on the program for extending its manufacturing 
facilities. 

Texas Motor Car Assn., Ft. Worth. Tex., is to manufacture 
bodies and expects to get all the business of the Lone Star state. 
As superintendent of the new division, the company has secured 
H. B. Hall, who has been connected with the Fisher Body Corp., 
the Pierce- Arrow Motor Car Co.. and the Packard Motor Car 
Co. Two years ago he founded the Hall Body Works of Ft. Worth. 
Actual production of the bodies began in June. 

United Auto Body Mfg. Co.. Rahway. N. J., at a stockholders 
meeting on June 9. ratified the action of the board of directors 
to enlarge the capital stock and to change the company's name 
to the United Body Corp. This corporation has by this change, 
a capital stock of $110,000 preferred, and 5,000 shares common of 
no par value. There will be no public offering of the stock, it al- 
ready having been fully subscribed for by close private interests. 

Fisher Body Corp., Detroit, apparently has reached a new high 
record In that the net earnings and Income for the fiscal year 
ending April 30. 1920. aggregated $4,367,480.14. Net earnings and 
Income before making provision for interest charges and taxes 
amounted to $6,747,867.22. which when compared with $3,534,853 
for the preceding year serves to show the striking advances made 
b.v this organization during the past year. 

Longdin-Brugger Co., Fond du Lac. Wis., manufacturer of closed 
bodies for open passenger automobiles has Increased Its capital 
stock from $120,000 to $240,000. It moved Into Its new factory May 
25. The new Issue will be used to finance the new plant, equip- 
ment and raw materials. Current orders amount to $500,000. 

Dayton Body & Cabinet Co., recently Incorporated with a cap- 
'♦alization of $50,000, has taken over the Colonial distillery build- 
ings at Trebeins, near Xenia. Ohio, and after alterations are 
completed will Install equipment for the manufacture of commer- 
cial automobile bodies. C. C. Breech is president. 

Brooks-Ostruk Co., 225 W«st Sixty-sixth Street. New York, 
which will soon occupy the plant In Newark, N. J., formerly occu- 
pied by J. M. Qulmby & Co.. buggy manufacturers, is purchasing 
presses for the manufacture of automobile bodies. 
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C. E. Hosbach Co., 10 North HlRh Street. Baltimore, maniifao- 
lurer of automobile boilies. parts, etc.. has filed plans for a one 
story brick nmchine shop. 40 x ft., on North Hiffh Street. 

Theuper Wagon Works, New York, has been Incorporated with 
a capital stock of $,^)0.000 by H. and C. Steinka and P. 11. Mell- 
mer. 140 Nassau Street, to manufacture wagons, parts, etc. 

New England Body Co., North Canton. Conn., has been incorpor- 
ated with a capital stock of $200,000 by C. H. Pease. J. C. Itora- 
bark and Allyn Fulier to manufacture automobile bodies. 

Nutiey Auto Body Co., r»4 WashinKton Street. Nutley. N. J., has 
filed notice of organization to manufacture truck and automobile 
bodies. I. Sidna. 7 Stager Street, heads the company. 

Eagle Wagon Works, South Division Street, Auburn. N. Y., man- 
ufacturer of dump wagons, parts, etc., has increased Its capital 
stock from $150,000 to $600,000. 

E. H. Buie Body & Trailer Works, Fort Worth. Tex., has been 
Incorporated with $50,000 capital by E. H. Buie. V. N. Parris and 
N. J. Morgan. 

Eastern Auto Body Co., Bridgeport, Conn., has filed plans for a 
one story works on Lindley Street, 60 x 90 ft., to cost about $25,000. 

Portsmouth Auto Body Co., Portsmouth. N. H.. will soon ask 
for bids on a small addition to the plant. T. J. Moyan is manager, 

Wllloughby Co., Dwyer Avenue. ITtica, N. Y.. manufacturer of 
aulomubile bodies will build a new one story plant. 70 x 450 ft. 




Wanted: — West Tire Setter No. 3, in good condition. 
A. E. Stevens & Co., Portland, Me. 

For Sale: — Wheelwright and auto repair business, es- 
tablished over 25 years. Very conveniently located. 
Obliged to sell because of death of former owner. For 
particulars, address G. H. Blume, Railroad Ave., New 
Rochelle, N. Y. 

PATENTS 

Patents — H. W. T. Jenner, patent attorney and mechani- 
cal expert, 622 F St., Washington, D. C. Established 1883. 
I make an examination and report if a patent can be had 
£nd exactly what it will cost. Send for circular. 
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I Automobile, Carriage, | 
I Wagon and Special I 

I rORGINGS j 

I of Guaranteed Quality | 

I When you are in the market, send us your | 
I blue-prints for quotations. | 

I Ask for catalog showing part of our large | 
I line of Automobile and Special Forgings, | 
I also catalog listing our full line of Carriage | 
I and Wagon Hardware. | 

I Richard E^ccles Co. | 

I AUBURN, NEW YORK 1 



ESTABLISHED IN 1880 



BllllliiiH^ 



ESTABLISHED 1871 



l^J^/J 21 -23 BARCLAY ST,\v^*^ ^ 
'<>J4CjV/ 26-28 park place TI1RRc> 






ENBOSSING/GRAINING PLATES/ROLLS 
BfTriEMOSTPERFEaHETHODS 

We have upwards of 300 patterns of natural and me* 
chanical grains for embossing and graining real and arti- 
ficial leather and are in a position, by our large Engraving 
and Electrotyping Plant, to make any grain or design you 
may be in need of. 
For further particulars please apply to 

Yours very truly, 

F. A. RINGLER CO., 



New York City. 
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S-M-C 




Asbestos 
BraKe Lining 



It's a Know Sign E.very Way 

— that triangle trade mark of S-M-C 

By it the car owner knows the wear is there. It came with the 
finest asbestos yarn, w^as increased by expert weaving and brought 
to perfection by impregnation with the exclusive S-M-C com- 
pound. 

He knows it resists great heat — that's vital in brake lining. To 
the great heat resistent qualities of the finest asbestos is added 
our impregnating ageiii, — itself a barrier to heat generation. 

He knows the co-efficient of friction is right — that he can depend 
on slipless, positive contact — that his safety is certain. 

Our triangle mark is the symbol of our fifteen years testing and 
experimenting — the guide to superior service and Safety Made 
Certain. 

ex A VDIT CX/\C Xllif^ 5SS9 Lena Street 

«3 1 A 1 DLO 1 \30 fir Ij. l/U. PHILADELPHIA. PA. 

The Modern Factory, devoted exclusively to the 
manufacture of brake and transmission linings 



Published monthly by The Trade News Publlshlnsr Co.. Edison Buildins:. corner Elm a_ 
Eo^.ered as second-class matter June 23, 1879. at the post office at New York, 
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Republic, "the largest manufacturer of mo- 
tor trucks in the workL! has adopted as 
standard equipment a .tSlfrimisition which 
carries Raybestos Molded Clutch Pacing. 






THE RAVBI-S rOS COMPANY 

Factories- I'lillxiKIOHT. CONN. 

I'KTKRHOROrGH. (WXADA 

Branches: Detroit, 979 Woodward Avenue; San Francisco. 
1403 Ctironlcle Euildiog; Chioaso, 1402 South Michigan 
Ivenue; Washington, D. C, 107 c:k>lumbi&n Building; To- 
ronto. Ontario. 181 King Street, West 
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Economies of Light Weight Emphasized in New Model Napier 

Third in the Series of Post War British Designs Has Airplane Type Engine With Conse- 
quently Lighter Weight, Fuel Economy and Lessened Wear — Anti-Rolling 

Devirc Increases Riding Comfort 

OXh: of the best British cars is the Napier, made by . nition system, and other well worked out dcvaiUv which will 
L). Nap er & Son; Lt\l., Acton, London. W. From the described, 
beginn'ng this firm's product has been numbered among a general survey of the car, a complete view with 
the high quality cars, in many years showhig a marked J>ody be.ng shown in Fig. 1 below, it will be noted that 
leadership in design and the introduction of new feat- it has a wheelbase ofl37 in., tread of'56 in., body spatee 
ures. The new post-war design, known as the 40-50 horse- of H6 in. length, clearance of 8 in. for home use which 
power model, is no exception to this rule, and includes a can be increased in 9>1 in. for overseas use, a six-cylinder 
number of remarkable features, which make the car more motor of 4 in. bore and 5 in. stroke (102 x 127 mm.), rat- 
desirable from the user's standpoint. i^g horsepower of 40 to 50, and brake horsepow^er over 
Included with these are the airplane type engine, and ^^0. From this it will be seen that it is a large, high pow- 
the results obtained from its use, light weight and hi'gh cred unit. The chassis price of £1,750 (normally $7,500, 
power, with consequent economies in fuel repairs and de- at present exchange $6,500) includes a three years' guar- 
preciation. Probably next in importance would come the antee, and indicates the high quality of the machine, as 
anti-rolling device and spring suspension, which bring well as the class to which it would appeal, 
about maximum comfort in riding. Other features of In the motor, the idea has been to produce the power 
marked merit include a special frame design, double ig- wiTi the minimum of weight, the elimination of unneces- 
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sary weight bringing about reduced wear and upkeep of 
tires, and the mechanical parts, also reduction in fuel and 
oil consumption. A reduction of weight combined with 
increased power, produced greater speed on the level and 
superior hill climbing ability. The chassis weight is but 
2,700 lbs. (25 cwt.), whereas the brake horsepower is more 
than 80. This gives a ratio of slightly less than 34 lbs. 
weight per horsepower. A prominent American car of 
highest quality and price, of approximately the same gen- 
eral size as this one, weighs 4,600 lbs. with touring body 
ready for the road, and its motor develops just under 
85 brake horsepower. Allowing 1,200 lbs. for the body 
which is very high, the figures show a ratio of 40 lbs per 
horsepower. Still another American high class big car 
shows these figures : Total touring weight 4,750 lbs., which 
gives 3,650, if 1,100 lbs. be allowed for body; maximum 
power 86; ratio 42.4:1. These figures give a general idea 
of the performance of the new Napier, 
for any motorist can reason out that 
its lighter weight would make it more 
lively, that is, give it greater accelera- 
tion and deceleration, better in hill 
climbing or similar long and steady 
pull, as well as faster on the level. 

In design, as Fig. 5 will show, the 
six cylinders and the upper half of the 
crankcase are cast as a unit, of alumi- 
num. The wearing surface of the cyl- 
inders is formed by inserted steel 
liners. The water jackets are formed 
by enclosing the open spaces left along 
the sides of the cylinders with rectang- 
ular aluminum plates. The cylinder 
head which is detachable and carries 
the valves and ports is of aluminum, 
as is also the valve gear cover plate 
which forms the uppermost part of the 
engine. The valve ports have screwed- 
in tungsten steel valve seats and 
pressed-in bronze guides. The spark 
plugs which are let into the sides and 
stand horizontally, are in screwed-in 
bronze bushings. The overhead valves 
are located on either side, the cam- 
shaft being diredtly over the center of 
the cylinders. This arranagement 
shortens the gas passages, so that the 
fuel gas gets in more quickly, and the 
exhaust gases get out more quickly. 

The overhead camshaft is operated 
by means of a vertical shaft and worm 
and helical gearing. All the valve gear 
is enclosed by an aluminum cover, on 
top of which is secured, near the rear 
end, the pump which supplies air to the 
pressure fuel tank; this pump is ac- 
tuated by a special cam on the cam- 
shaft. The inlet manifold is cast with, 
but protudes from, the head, the car- 
buretor being bolted to a flange on a 
branch depending from the center ; the 
exhaust branch is a separate unit on 
the left hand side of the head. The 
metal bearings in the upper half of 
the crankshaft is supported by seven 



white metal bearings in the upper half of the crank- 
case, the lower half being a detachable aluminum casting 
forming the oil sump. Tubular connecting rods are used, 
with aluminum straight-sided pistons having three com- 
pression rings and one scraper; the hollow wrist pin is 
fixed in the piston bosses by set screws. 

The crankshalft is drilled for forced lubrication to the 
journal bearings and big-ends, a gear type pump, driven 
by an extension of the vertical shaft operating the cam- 
shaft, drawing oil through a filter in the sump and de- 
livering it through another filter to a steel pipe inside the 
crankcase leading to the main bearings. Lubrication of 
the valve gears and camshaft is assured by delivering the 
oil under pressure through a lead to one camshaft bear- 
ing housing, and thence through the hollow shaft to the 
other bearings. The excess of oil thrown off from the 
latter serves for the cams and tappets, the surplus drain- 




Fig. 5. Section across motor. Indicating overhead valves and cam- 
shaft, also cylinder liner, and disposition of accessory units 



Digitized by 



Google 



10 



THE AUTOMOTIVE MANUFACTURER 



August, 1920 



ing back into the camshaft through the driving shaft 
casing. To prevent over-lubrication of the cylind-ers. 
pressed steel baffle plates are arranged between the crank 
webs and the bottom of the cylinder bores. 

As might be expected with an engine of this type, 
pump circulation is used for the mater, the pump being 
arranged in front of the distribution casing and driven 
by a forward extension of the same shaft that serves for 
the dynamo and magneto in tandem. The two last named 
units are arranged alongside the crankcase, with a flex- 
ible disc joint between them and another between the 
dynamo and distribution gear. In addition to magneto 
ignition, an independent system, obtaining current from 
the batteries and utilizing a coil and distributer, is pro- 
vided. 

The carburetor is of a modified S. U. type, wherein 
the suction takes effect upon the upper side of a flat 
piston in an enclosed cylinder; the lifting of the piston 
serves to admit air by raising a second piston of smaller 



retor air intake to the interior of the valve cover, oil- 
laden air being drawn in this way past the air piston and 
the inlet valve stems into the combustion chambers, some- 
whaft on the lines of the extra air fitting at one time 
adopted in connection with the Knight engine on the 
English Daimler cars. 

A single-plate clutch conveys the drive to the gearset 
through two flexible disc joints and a latticed girder type 
of coupling. The disc joint against the transmission cas- 
ing has a metal rim serving for a clutch braks. Four 
forward speeds and a reverse are provided, the gear and 
brake levers being arranged above the centr of the box. 
The shafts run on roller bearings and from one of the 
gears a speedometer drive is taken. At the rear end of 
the driven shaft is the drum of an external shoe type 
brake, the shoes being contracted by means of cams on 
a transverse shaft. 

Special attention has been given to the springing, which 
must be considered in connection with the device which 




Mechanical Details of the Napier 

Part Mcctioned elevation and plan of th4 anti^<intng 
tygtem of tutpending the front tnd of th€ » 
propeller 9haft cnting. 



diameter, which in its nomal position blocks the air inlet 
passage. A tapered needle valve depending from the air 
piston projects into the fuel jet and is raised or low- 
ered simultaneously by engine suction. In addition, a 
supplementary carburetor is used for starting and slow 
running purposes, this carburetor going out of action as 
the main carburetor comes into use. The throttle* lever 
over the steering wheel takes effect only upon the throttle 
of the supplementary carburetor, the usual pedal being 
provided for the main carburetor throttle. The fuel feed 
through the main jet is adjustable by means of a lever 
over the steering wheel, which enables the jet to be low- 
ered or raised relative to the taper needle attached to the 
floating pistons. Two small pipes lead from the carbu- 



not alone prevents the chassis and body above the springs 
from rolling sideways, but holds the car to the road 
better, and gives better adhesion of the wheels to the road 
surface so that tire wear is less. This anti-rolling device 
is built into the chassis at the universal joint forward end, 
which is directly back of the transmission. Attached to 
the brake drum, which can be seen mounted on the rear 
end of the transmission case in Fig. 2, is the driving fork 
of a star type universal joint, the driven fork being 
mounted on the spliced end of the propeller shaft, and in 
connection therewith is a special feature of the chassis. 
The front end of the tube can oscillate within white metal 
bearings in a T-head when one back wheel is raised rela- 
tive to the other, but to prevent "rolling** and undue side 
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sway at corners, the torque tube end has an eye brazed 
to it at each side, these eyes being coupled by short, stiff 
springs to the interior of the hollow T-head. Thus any 
vertical movement of only one end of the axle in relation 
to the frame is resisted. The head of the casing is itself 
anchored to a tubular cross member by ball-ended un- 
sprung links, free to move in any direction except verti- 
cally. 

The theory underlying this form of propeller shaft cas- 
ing anchorage is that a spring suspension to be ideal 
should be separately controlled as to (1) its vertical pe- 
riod and (2) its rolling period. In ordinary forms, the 
springs are designed to give the most suitable vertical 
period so as to absorb road shocks to the best advantage, 
but they are not then individually strong enough to hold 
the wheels on the road or to resist the tendency of the 
superstructure to sway or "roll," especially at corners. 
In the Napier system each of the periods is separately 
under contol, and both the weight carrying and the roll- 
resisting springs can be varied at will to give the best 
results in either respect, without one set affecting the 
functioning of the other. Although the system has only 
just been introduced in public, it was fitted to Napier cars 
built in 1914 and would have appeared on those that were 
to have been at the piympia show if the latter had not 




Fig. 7. Sketch to go with Fig. 6 and showing general' appear- 
ance of Napier anti -rolling device 

been abandoned owing to the war. During the inter- 
vening period, it has been tested out very thoroughly and 
found, without doubt, to constitute a great improvement 
over the older models. 

A sliding pot joint occurs between the rear end of the 
propeller shaft and the final transmission, which consists 
of helical bevel gearing giving a top gear ratio of 3.75 to 
1, the other ratios being: 3dr, 5 to 1 ; 2nd, 6.75 to 1; and 
1st, 12.5 to 1. The rear axle consists of a cast center 
with two tubular extensions bolted to it and the whole 
stiffened by a tie rod. Ball bearings are used to support 
the differential casing within the axle, which is of the full 
floating type and has roller bearings at the ends to carry 
the wheel hubs. 

Cantilever springs are used at the back and semi-ellip- 
tics at the front, all springs being enclosed in leather 
grease-retaining gaiters. Both springs are very flat, while 
the leather enclosure gives them a much straighter, flat- 
ter and neater appearance. The fronts have ashackle at 
the rear end, the cantilevers are suspended slightly back 
of their centers and have shackles at the front nds. 

Another interesting feature is the chassis frame. This 
is of entirely new design, devoid of sharp bends, and of 
extremely deep section. This design has been provided 
to nable the maximum rigidity to be obtained which is so 
essential for efficient carriage work; without it the very 
best carriage body cannot long remain free from rattles, 
etc., owing to the .strains and stresses set up throughout 



its construction by the movements and distortions of the 
chassis frame. It will be seen from the particulars already 
given as to weight of chassis, that this new design of 
frame has not been allowed to interfere with the impor- 
tant point of weight reduction. That is, while weight ha*s 
been saved as much as possible in engine, transmission 
and elsewhere, the frame has been kept sufficiently stiff 
and rigid so as to give the right kind of support for the 
units and body. 

The engine carries all the usual electrical accessories, 
electric starter, dynamo lighting outfit, and two separate 
ignition systems. The view of the motor, Fig. 3, shows 
these, the battery-coil-distributor system nearer the front 
end and directly back of the pump, while the magneto is 
farther back near the rear supporting arm. The former 
obtains its current from the lighting and starting battery. 
The spark advance and retard is by finger lever, located 
within the steering wheel and working over a nonmoving 
quadrant. The wires are carried in a conduit along the 
side of the crankcase, on the left, with the cables on that 
side going upward directly to one set of plugs, while the 
wires for the other side pass through bushings set into 
small holes drilled in the cylinder block between cylinders. 

Specifications of New Model Napier Cars 

Cylinder bore Tires 

Piston stroke 4 in. (102 mm.) 

Number of cylinders 5 in. (127 mm.) 

Cooling 6, cast en bloc 

Ignition Water, pump circulated 

Ignition current sources Two complete systems 

Spark plugs Magneto and battery 

Transmission Two sets, either side 

Wheelbase Selective, four speeds 

Tread 137 in. 

Overall width 56 in. < . 

Overall length 67j4 in. 

Length of frame available 180 in. 

for body 96 in. 

Dashboard to center rear 116 in. 

axle 8 in., 9j^ in. optional 

Ground clearance 895 x 135 mm. (35j4 x Syi in 



Stable Statistics for New York City 

The Sanitary Bureau of the Health Department of New 
York City has compiled a stable census showing the de- 
crease of stables and of horses in the different boroughs 
in the last two years. I.t is not actually as great as it 
might seem. Following is the table: 

Stables Horses 
1917 1919 1917 1919 

Manhattan 2013 1577 55653 37825 

Bronx 1085 851 8198 7805 

Brooklyn 4825 3772 34892 23680 

Queens 1934 1152 7108 4665 

Richmond 727 568 2185 1765 



10584 7920 108036 75740 



The Norwegian Price Control Commission has limited 
the profits of dealers in foreign cars to 15 per cent on the 
first 10,000 crowns ($2,680 at normal exchange), Uyi on 
the next 5,000 and 7j4 on any amount above 15,000. This 
is based on actual cost laid down in Norway, including 
freight, insurance and duty. 
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Examples of the Best American Coach Work 

Below are shown two recent examples of fine American coach work, mounted on representative American chassis. Compare them 
with the selected examples of British design and workmanship of the facing page 




SPECIAL ROADSTER WITH DISAPPEARING REAR SEAT 

Can be used for two, three, four, five or tlx passengers. Built for Miss Lollta Armour, Chicago, by Custom Body Dept., Locomobile 

Co. of America, Bridgeport, Conn. 




SPECIAL SEDAN WITH PATENTED GLASS FRONT 
Five passenger body on Brewster chassis, built by Brewster A Co., Long Island City, N. Y. 
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Compared With Some of the Finest British Work 

These two examples of British coach work, work for which the British have lon^ been famous, are mounted on typical English fine 

chassis, one of them the highest priced machine in the country 




OPEN TOURING FIVE PASSENGER BRITISH BODY 
Mounted on Lanchester 40 horsepower post-war chassis, body and chassis by Lanchester Motor Co., Ltd., Birmingham, Eng. 




FINE LINES OF ALL-BRITISH SEDAN 

This British-built enclosed body is mounted on a Napier 40-50 post-war chassis with Vee front radiator, built by D. Napier A 

Son, Ltd., London, Eng. 
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Heat Treating Steel by the Hump Method 

What the Method Is and How it Was Named, the Accessories and Instruments Needed and 

Their Functions, Practical Results Obtained 



HEAT treatment of steel has increased to a tremen 
dous extent in recent years through the realization 
that this was the only way in which the desired qualities 
of the material could be fitted to the work. In this in- 
crease naturally many methods have been adopted, some 
successful, some otherwise. Also in the use of these 
methods some special instruments have been developed 
and have found ready use. 

Of all the processes the so-called Hump method has 
proven to be about the best, and the instruments which 
have been developed especially for use with this process, 
or to be exact, just the reverse of this as the instruments 
made the process possible, have been the most uniformly 
successful. The method takes its name from a hump 
formed in the curve traced by the instruments used in the 
process, which hump forms the vitally important point 
in the process, as will be explained later. 

The hump method, as covered by U. S. Patent No. 1,188,- 
128, utilizes the outward manifestation of changes in in- 
ternal structure which takes place when steel is heated 
past the so-called critical or transformation point to in- 




Fig. 1. Curve-drawini recording pyrometer made by Leeds & 
Northrup ard used in their IHump heat treatment method 

dicate when the work should be withdrawn from the fur- 
nace. In using this method the temperature of the furnace 
and therefore of the work, is raised at a uniform rate 
until the transformation point of the steel is reached. At 
this time there will be a marked decrease in the rate of 
temperature rise. This change in the rate of rise is made 
plainly visible to the operator by an autographic recorder 
connected to a thermocouple placed close to or in contact 
with the work. The effect is clearly shown by a bend or 
hump in the curve as a C, Fig. 1. 

This hump corresponds to a pause in temperature rise 
or decrease in rate of heating of the steel, which occurs 
in spite of the fact that heat is being transferred to the 
work during this interval as rapidly as before or after. 
It is explained by metallurgists as being due to the dis- 
.solving of cementite, or carbide of iron, in the pure iron or 
ferrite, and to other chemical and physical chancres depend- 



ing upon the composition of the steel. By microscopical and 
chemical means it is known that the physical and chemical 
structure of steel after quenching is profoundly hifluenced 
by the relative time of quenching with respect to the time 
at which the arrest occurs. The hardness, strength, duc- 
tir.ty and toughness are all definite influenced. 

As a guide in hardening, the temperature pause, or de- 
calesence point, as it is called, is much more reliable than 
is the furnace temperature as indicated by a pyrometer 
The arrest in temperature signaled by the hump or bend 
in the line drawn by the pyrometer pen shows that the 
internal changes so momentous as affecting the qualities 
of the finished steel, are actually taking place and once 
the proper interval to be allowed after the hump before 
quenching has been determined, there is no uncertainty 
about the results of hardening. 

If on the other hand, the work be controlled with refer- 
ence to temperature readings only, there are several possi- 
ble sources of error, namely: 

(a) The thermocouple may be at a temperature different 
from that of the work, due either to insufficient time hav- 
ing elapsed for the work to assume the furnace tempera- 
ture or to inequalities in temperature between different 
parts of the furnace. Experiments which have been mad*.* 
with commutating recording pyrometers connected to read 
alternately upon two or more thermocouples in a single 
furnaces show how surprising differences in temperature 
persist even after prolonged "soaking." To insure that 
the work shall actually reach the desired temperature 
within a reasonable time, the furnace is often held at a 
higher temperature, which is afterwards reduced. The 
'soaking" and possible overheating of the work may, and 
often do, result in injurious growth in grain in the metal 
being treated. 

(1)) In attempting to hold the furnace at a constant 
temperature, the temperature may fluctuate, and even 
though it may subsequently be reduced to the proper tem- 
perature, the work may nevertheless have been overheated 
and injured. In the hump method the quench is made as 
soon as the work is at the right distance above the criti- 
cal point, and the work is given no opportunity to reach 
an excessive temperature. 

((c) The temperature which is assumed as the critic-il 
heat temperature of the steel may not be correct. On the 
other hand, using the hump method, the time at which 
each lot of material passes through the critical point is 
definitely located. 

The lead pot and the fused salt bath methods of heat- 
ing work for hardening give greater assurance than does 
the ordinary furnace that the work shall reach a uniform 
temperature, but there still remain uncertainties as to the 
actual- transformation temperature and as to accuracy of 
the temperature measurement, and growth in grain size 
due to too long immersion may occur. Lead or salt baths 
give no control whatever of the rate of heating. Hard- 
ening baths also have many practical disadvantages, such 
as expense, dirt, necessity of subsequently cleaning the 
work, snace occupied etc. 
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(d) The pyrometer used for measuring furnace temper- 
ature may be incorrect. 

The user of the hump method need not concern him- 
self about the absolute accuracy of his pyrometer, nor 
bother with independent transformation point determina- 
tions. It is not at all necessary that the temperature of 
the work, for so long as the recorder connected to the 
thermocouple shows clearly the pause in temperature rise, 
the moment at which transformation occurs is definitely 
known. Having learned by trial just how many minutes 
should elapse after the beginning or end of the transfor- 
mation before the work is removed from the furnace, he 
is upon sure ground and can repeat results. 

Uniform, standardization conditions and a control of 
the rate of heating the work are essential to the hump 
method of heat treatment. A small furnace element con- 
sists of a vertical, cylindrical resistor, surrounded by in- 
sulating material in a sheet-iron jacket. The register 
rests upon a refractory block, which is supported by a 
cast-iron bottom plate. The heating chamber is closed at 
the top by a refractory cover, while a cast-iron top-plate 
confines the loose insulating material, filling the space 
between resistor and jacket. An iron-constantin thermo- 
couple of bare No. 8 gage wire projects upward from the 
center of the bottom refractory block. 

By means of a small wire attached to a tool support on 
the top plate of the furnace, the work to be treated can 
be suspended in close proximity to, or touching, the end 
of the thermocouple. In production furnaces other 
methods of supporting the work are used. For example, 
in the furnace shown in Fig. 3, designed for heat treat- 
ment of automobile transmission gears, the work is 
placed upon holders before insertion in the furnace. Cov- 
ers placed on the surface completely close in the heating 
chamber, preventing renewal of the atmosphere, and the 
work is thus protected against oxidation and scaling. 

At the moment when the work is introduced into the 
furnace, \]\o. temperature of the latter i.:, sav, l.tCO deg. F, 
hut the heat storage capacity of the furnace walls being 
small c <mpared with that of the charge, the temperatures 
of both thermocouple and furnace wall drop rapidly a few 
hundred degrees, the current through the heating element 
or resistor being shut off during this time. The result 
can be seen in the chart made by a curve drawing pyrom- 
eter connected to a thermocouple located in a furnace 
operated in the manner just described, as reproduced in 
Fig. 1. The temperature drops rapidly from 1,400 deg. F 
at A to about 870 deg. F, and then rises slowly to B, where 
it is stationary, the thermocouple, furnace walls, and all 
parts, small and large, of the charge having reached ap- 
proximately the same temperature. The switch is then 
closed, the input being so regulated that the tempera- 
ture rises at the desired rate. The fact that the work and 
furnace start from the same temperature at B, far below 
the critical point, coupled with a proper arrangement of 
the heating element, with respect to the charge, insures 
that all parts of the work will go through the critical 
point at the same time. This is desirable in order to 
avoid stresses and distortion that would follow from un- 
equal expansion or contraction if different parts of the 
work passed through the transfortfiation point at differ- 
ent times. 

The arrival of the work at the transformation point C 
causes an abrupt change in the rate of heating, due to the 
suddenly increased capacity of the steel to store heat, 



the temperature stops rising or proceeds much more slow- 
ly than before, although the rate of supply of heat energy 
has not been changed however once the transformation 
is completed, as at D, the temperature again rises rap- 
idly. The pause is plainly shown by the hump in the 
curve. 

Before quenching, it is necessary to heat the work for 
a certain time after this point, the time depending on the 
mass and shape of the steel, the quenching medium em- 
ployed, and the qualities desired. The exact further heat- 
ing to be allowed after the completion of the transfor- 
mation point is learned by experience or trial, but once 
known, all uncertainty as to the result is practically elim- 
inated. 

In using the hump method, the metal is quenched with- 
out hesitation, as soon as the pen has gone the prescribed 
distance past the "hump" which indicates the transforma- 
tion point. Errors due to inaccuracy of pyrometers, non- 
uniform temperature in the furnace, failure of the work 
to reach the furnace temperature, or incorrect informa- 
tion regarding the transformation temperature, are 
avoided, and the steel is not injured by overheating or by 
holding it at a high temperature for too long a time. Each 
piece of work carried the same distance beyond the refer- 




Fla* 2. Electric furnaces and recording Instruments heat treating 
automobile gears at Dort Motor Car Co., Flint, Mich. 



ence point C or D will show the same internal structure. 
This is true whether or not the temperature represented 
at the point C or D will show the same internal struc- 
ture. This is true whether or not the temperature repre- 
sented at the point C on the chart is correct, and whether 
or not it is the actual temperature of the steel at that 
moment. The important fact is that the chart tells the at- 
tendant when the steel is going through the transformation 
from which he may know that quenching after a certain 
interval will secure the desired physical qualities. Fur- 
thermore the chart remains as a record of just how each 
individual lot of steel was treated, and can be referred 
to in connection with properties developed in physical 
tests of that steel. 

It is found that the rate of temperature increase has a 
marked influence upon the properties exhibited by the 
steel after quenching. The resistance furnace is admir- 
ably adapted for controlling the rate of temperature rise, 
since the rate of energy input is easily regulated by refer- 
ence to an ammeter supplied as part of the furnace equip- 
ment. The potentiometer pyrometer is likewise peculiarly 
suited for carrying out the hump method of heat treat- 
ment, as it is sensitive to small changes in themocouple 
e.m.f., and exhibits changes in rate of temperature rise 
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upon a magnified scale. It is, in fact, the only form of 
pyrometer having these qualities in the desired degree. 

As an example of the use of the electric furnace in 
hardening tools, the manner in which punches and dies 
are produced in a shop where this method has been ex- 
clusively for the past six years wWl be described. One 




Fig. 3. 



Heat treating equipment of Paclcard Motor Car Co., Detroit, used on gears for Lib 
erty motors by the l-lump method 



of these punches and dies is shown in Fig. 5. The punch 
is first made in the ordinary way by machining and hand 
finishing. It is easy to secure accuracy in the making of 
a punch, as all measuring, gaging, etc., is done on the out- 
side. The die is made to approximately the correct size, 
but slightly smaller. The punch, having been hardened 
and ground to exact dimensions, is then used as a broach 
to cut the die. It is forced into the die a short distance, 
raising a burr, which is removed by filing, the operation 
being repeated until the cut is finished. The die is then 
relieved, but no further work is done on the cutting edge. 
After hardening the die by the hump method, the size 
and shape are found to be so exact with respect to the 
punch, that subsequent work, as stoning or grinding, is 
not required. 

Dies which have been broached by the punch and then 
hardened by the hump method are superior, for purposes 
where close correspondence of punch and die are neces- 
sary, to hand-made dies hardened in the ordinary man- 
ner. Hand-made dies must be corrected by hand work 
after hardening, and such hand work can be guided only 
by reference to a templet. It is practically impossible 
to make the templet exactly the same shape as the punch, 
and it is also difficult to make the die fit the templet ex - 
actly. Even on work where internal calipers or microm- 
eters can be used, it is not practicable to make a die ex- 
actly the same shape and size as the punch, as any hand 
work is necessarily more or less irregular. 

The fact that dies hardened by the hump method fit 
exactly with the punches by which they are broached, 
shows that there has been no volume change or distortion 
during the process of hardening. It has been found how- 
ever that the previous history of the material, the rate of 



heating and the interval which is allowed to elapse be- 
tween the transformation point and the quenching point 
has certain relations to volume changes which are of great 
importance in the hardening of such objects as dies, mil- 
ling cutters, gears, etc. 

Comparisons made in the instrument shops of the 
Frankford Arsenal of taps 
hardened in an electric furnace 
by the hump method with taps 
hardened in a gas furnace in- 
dicate that supe:rior physical 
qualities, as shown by increased 
life, are obtained by the hump 
method. The gas furnace was 
of the partial muffle type, burn- 
ing illuminating gas. The lece- 
tric furnace was, after brief in- 
structions operated by the same 
man who had been hardening; 
taps in the gas furnace for sev- 
eral years. The following is a 
summary of the results. 

The taps were 1.504 in. in di- 
ameter, had 12 threads per in, 
and were used in tapping 
fuse holes in 3 in. steel 
projectiles. Tests were made 
on taps from four different 
brands of steel. The figures 
in the table represent the 
number of holes tapped after 
each grinding. 

Brand A 





1st 


2nd 


3rd 




In- 




re- 


re- 


re- 




crease 




New grind grind grind Total in life 


Av. (7) gas treated.. 


. 29 204 


86 


65 


384 




Av. (2) elec. treated. 


.100 270 


33 


103 


506 


32% 




Brand B 










Av. (7) gas treated.. 


. 84 151 


25 


36 


296 




Av. (2) elec. treated. 


. 7 384 


26 


20 


437 


48% 




Brand C 










Av. (9) gas treated . . 


. 94 210 


207 


9 


520 




.\v. (8) elec. treated. 


.414 232 


129 


8 


782 


50% 




Brand D 










Av. (7) gas treated. . 


. 131 243 


340 


71 


792 




Av. (2) elec. treated. 


.520 107 


350 


10 


987 


2S7o 



With each brand of steel therefore taps hardened in the 
electric furnace showed a greatly increased life over those 
hardened in the gas furnace. 

Except with Brand B, the average is very marked before 
the first regrind. The fact that these taps averaged 384 
holes after the first regrind indicates that the fault is not 
in the hardening, but in some unavoidable feature in the 
grinding, or in the use of the taps. The outer case of the 
taps should be the hardest, and if the tap is held to shape 
in hardening, more of its hard surface remains for use. 
This would probably be the case in the electric furnace 
and might account for the greater life before the first re- 
grind. Then again there is more decarbonization in the 
gas furnace, and this would cause the surface to be com- 
posed of low carbon steel, which would not be good for 
cutting purposes. The life of a tap would naturally be 
expected to decrease gradually as in Brand C ^electric 
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treated). In the electric furnace the work is heated in a 
neutral atmosphere, and emerges practically as clean after 
hardening as before it was placed in the furnace, saving 
considerable in time and money for finishing. 

Production operations are greatly simplified by the 
use of electric heat treating furnaces with the hump 
method. As an example refer to Fig, 3. Formerly in this 
plant automobile transmission gears were heated for hard- 
ening in l^ad pots located in the basement beneath the 
machine shop. After the gears had been machined, they 
were removed on trucks to an elevator, lowered to the 
heat treating room, an uncomfortable place because of 
heat and fumes, and wheeled to the lead pots. The gears 
were placed in the lead pots in batches, and when they 
had come up to temperature, were lifted out one at a time 
and dropped into the oil quenching bath. The time of 
heating in the lead pots was thus not the same for all 
pieces, and the temperature also varied with the location 
in the pot, possibly resulting in non-uniform hardness 
and grain structure. The gears were also sometimes in- 
jured by dropping upon one another in the quenching 
tank. The drawing was done in gas furnaces, followed 
by an oil quench. Upon their return to the machine shop, 
the gears were wire-brushed to remove adhering lead". 

The electric furnace equipment replacing the lead pots 
and gas furnace is located in the machine shop itself and 
is shown in section in Fig. 4. There are six electric hard- 
ening furnaces located on two sides about a quenching tank, 
with three electric annealing furnaces on the remaining 
side, also a drain grid and the cleansing bath between the 
quenching tank and the anneaHng furnaces. The tops of 
all furnaces and tank are flush with an elevated platform. 
The work is brought on trucks to the edge of the plat- 
form, where a boy arranges the gears upon holders, which 
are easily picked up by the operator, and upon which the 
gears remain until they have passed in turn through hard- 
ening furnace, quenching tank, cleansing bath and draw- 
ing furnace. Corresponding to each hardening furnace 
there is a curve drawing recorder, and for each drawing 
furnace an automatic temperature recording controller 




ThTmocovp/m 



^''Transmission Ceetrs 



..'/tcsis^cmce 
'* Htafing Owttnt 




Fig. 5. Punch and die hardened by IHump method. Die was 
broached by the punch and fitted punch exactly after hardening 

all mounted upon a wall near by, where also are the fur- 
nace rheostats. 

The amount of electrical energy consumed by the elec- 
tric furnace is comparatively little, due to the very effi- 
cient insulation. There is no loss of heat in waste gases, 
as with combustion furnaces, leaving to be supplied only 
the heat imparted to the work. The higher cost of electri- 
cal energy is more than repaid by the saving in necessary 
apparatus, such as pumps, blowers, burners, etc., and the 
labor costs, is the electric furnace can be located in the 
machine shop in the direct line of manufacture, thus sav- 
ing the double handling of the work which is necessary 
where the latter must be taken from the machine shop 
to a hardening room and then back again. 

The use of the hump method in regular manufacturing 
results in a higher grade, a more uniform output, and sim- 
plifies handling and cleaning to such an extent as to rend«r 
the cost of electrical energy of minor importance. De- 
pendable results and large volume of output are obtained 
with regularity and certainty, and without requiring a 
large number of skilled men. 

Where electric furnaces are used in the tool room, the 
tool maker can be closely in contact with the hardener, 
so that methods of operation in tool making, which often 
increase the difficulties of the hardener, Ian be avoided, 
while through the use of the hump method it is sometimes 
possible to simplify the work of the tool maker as related 
i" connection with die making. 

The hump method of heat treatment is controlled by the 
Leeds & Northrup Co. of Philadelphia, which company 
also manufactures the electric furnaces and curve drawing 
pyrometers used in carrying out the process. Hump 
method equipments for hardening tools and dies have been 
installed by such concerns as the Ingersoll-Rand Co., 
the Miller Lock Co., the Westinghouse Eelectric & Mfg. 
Co., the Standard Tool Co., etc., while equipments 
for large scale commercial production are used by the 
manufacturers of the Packard, Hudson, Dort and Nash 
motor cars, by the Detroit Gear & Machine and Brown 
Lipe Gear Companies, and other well known concerns 
in the automobile field. 



Fifl. 4. 



Section through the Packard electric gear treat- 
ing furnaces showing construction 



For the year ending June 30, the foreign trade of the 
United States totalled $8,111,176,131, a decided increase 
from the $7,232,282,686 of the corresponding period of 
last year. This was despite a decrease for the month of 
June. $631,000,000 this year as compared with $928,379,- 
203 last June. The big changes came in a marked in- 
crease in importations which were double last June's, and 
a falling off of one-third in exports 
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Proper Box Strapping Saves Goods and Containers 



By W. SHERIDAN HUSS 



In Present Acute Shortage of Materials and Manufactured Goods to Lose or Waste Any Is a 
Crime— Method of Packing Which Guarantees Against Loss— Simple, Inexpensive 



ONE of the two reasons for packing shipments is to 
make it posible to handle them easily and economi- 
cally in transit and in storage. The other is to protect 
the goods during transportation. 

There is no other means which will strengthen a box 
and protect its contents as greatly as reinforcing it with 
steel strapping. Actual laboratory tests have shown that 
it is possible to increase the strength of a package from 
100 to 300 per cent by the proper application of steel 
strapping. Further, thickness of material may be reduced, 
thus reducing the actual cost of the container. The sav- 
mg in the cost of material is more than the cost of the 



developing the scientific use of box strapping, its proper 
application, and determining the correct widths and gages 
for the various sizes and weights of boxes, and the econ- 
omies that can be made through the use of box strapping. 

The width and thickness of strapping which should be 
used depends upon the size and gross weight of the pack- 
age. On boxes up to 100 lbs. gross weight, where the size 
is not excessive, strapping in. x .018 thick is generally 
considered satisfactory. On boxes over 100 lbs. gross 
weight or on boxes of large size, stronger strap should be 
used, perhaps 5^ in. x .020 or J4 in. x .015, each of which 
has a tensile strength of about 1,200 lbs. Large and heavy 
packages practically demand the use of strapping because 
the heavier packages receive the greatest amount of strain 
in transportation. 



Fla. 1. 



'<Doubleedoe" box strapping 




* '3 ^ * 



Fig. 2. "Nailezy" bob strapping 




Fig. 3. Diamond split box strapping 



Fig. 4. Twisted wire box strapping 



Fig. 5. Turned edge box strapping 



Fig. 6. Punci^ed box strapplna 




Fig. 7. Wooden reel and reel stand 



Straps, so that the shipper receives a much stronger pack- 
age at a substantial saving. 

The proper reinforcement of containers is a factor to 
be considered by every manufacturer. This statement is 
borne out by the fact that during the war steel strapping 
was regarded of such importance by government officials 
in charge of packing and shipping, that many of our best 
trained engineers were continuously delegated to make 
a study of package designing, including the baling of all 
material possible to be baled Cargo room was at a pre- 
mium and all commodities had to be packed in the least 
possible space, and millions of dollars were saved through 
the baling of various government materials. Steel strap- 
ping enabled the accomplishment of these result. 

At the present time, the United States Government is 
carrying on a thorough investigation in the Forrest Prod- 
ucts Laboratory at Madison, Wis., for the purpose of 



There are two large divisions of box strapping, nailed 
and nailless. Figs. 1 to 6 illustrate a few of the many 
styles of nailed-on box strapping. These strappings are 
made in several gages and widths, put up in coils, single 
and double wound, and in cut lengths, in bundles. The 
coiled strapping is used from coil holders or from wooden 
reels and stands. Fig. 7. 

Of great importance in the proper strapping of boxes 
is the drawing of the strap tight around the box. The 
reinforcement value of the strapping to the box depends 
in a large measure upon the degree of stretching given 
the strapping while it is being nailed. 

Fig. 8 illustrates a patented box strap stretching tool, 
which is efficient and fast in operation. Fig. 9, and which 
will handle the various styles of strapping illustrated. 

A new thought in box reinforcement is what is known 
as nailless strapping. Fig. 10. Fig. 11 shows one of the 
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!. Fig. 8. Box strap stetcher 




Fig. 9. Illustration showing use of box stretcher 



Fig. 10. Nailiest strapping with seal applied 

Operations of the patented Acme nailless strapping sys- 
tem, which provides a method of placing the strap around 
the package, drawing it to a high tension by means of a 
stretching tool, cutting the strap, and then fastenings the 
ends wih a metal seal. This system is adapted for use in 
properly securing boxes, bales, bundles — practically all 
commodities transported. The strapping used with this 
system is made of a special analysis steel, heat treated, and 
has a very high tensile strength. 

The cost of strapping for the average package will ap- 
proximate from yi to 3 cents per package. Comparing this 
with the cost of the contents, and considering the abso- 
lute protection given to the shipper and carrier, and the 
saving made through the possible reduction in the thick- 
ness of material used, every shipper of commodities of 
any nature should seriously consider the steel strapping 
of his cases. The cost is so small when compared with 
the reults obtained, that the average shipper would make 
a return of several hundred per cent on his investment. 

The experimental work which has been done by the 
United States Government Forest Products Laboratory 
has given dependable rules which are applicable to the 
packing of all commodities. Guess-work will not proper- 
ly reinforce a packaige any more than it will build a box, 
that is if the shipper expects full economy and safety. If 




Fig. 11. Applying seal to strap after strap has been drawn tight 

and cut 




Fi3. 12. Revolving drum in which boxes are tested T' 

goods are to be protected and their safe delivery guaran- 
teed, there are certain standards that must be met. 

Present indications point to the forming of regulations 
which will call for the use of box strapping on all ship- 
ments moving by railroad or steamship transportation. 
This will furnish the shipper and carrier absolute protec- 
tion, will enable the package industry to recommend 
lighter containers for a majority of commodities, and will 
eliminate the great economic waste going on annually. 



To date 42 cooperative organizations, with a total of 
734 members and representing about 1,000 plants, have 
been formed to stimulate export business under the 
Webb-Pomerene act, which was formulated for this pur- 
pose. Of these 118 are in New York, 87 in Pennsylvania, 
46 in Wisconsin, 96 on the Pacific Coast and the rest all 
over the country. 



In March more than 46,000 cars were driven overland 
to deliver because of difficulty in obtaining railroad cars 
for shipment. In April the number increased to about 
61,000, in May to more than 68,000, and in June it ex- 
ceeded 86,000. Lake and river boats are being used as far 
as available. 
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New Hardness Testing Machine Has Wider Range of Action 

Description of New Outfit Which Is Said to Test Shapes Which Other Machines Can Not 

Handle Advantageously — New Principle of Action 



REALIZATION in recent years that the best in metals 
could only be had through suitable heat treatment 
and the proving of this quality through suitable instru- 
ments has created a great demand for testing instruments, 
particularly hardness testing instruments. There are and 
have been available for years, splendid and accurate hard- 




Fig. 1. Rockwell Hardness Tester working on round section auto- 
mobile shaft 

ness testers, but all ot fhese have some limits, some hamper- 
ing method of construction or use. For many years 
metal workers have felt the need of a hardness tester that 
combined the good qualities and eliminated the undesir- 
able feateures of the usual type of harness testing ma- 
chines, Such a testing machine should be accurate, adapted 
to testing curved surfaces as well as flat, thin as well as 
thick sections; portable, rugged in design, fast working, 
should not mar excessively or destrop the tested work 
and should be able to compare the various extremes of 
hardness ranging from soft to the hardest steel. 

These conditions, it is claimed, haVe been met in the 
Rockwell harness tester, illustrated herewith. 

The first model was made on the horizontal plan and 
was designed to test the hardness of the concave raceways 
of ball bearing cups and cones. The success of the first 
models caused a number of special machines to be built 
for testing the hardness of various automobile and fire 
arms components. 

Later the demand came for a universal machine which 
could be manufactured in quantity so that the cost would 



be within reach of all. The vertical type is the result. 
It fits nearly all the hardness testing requirements occur- 
ring in manufacturing today. 

Description of the Rockwell Hardness Tester 

A sturdy hollow cast frame, Figs. 1 and 2, together with 
a plunger which holds the testing point at one end abuts 
against a delicate measuring device at the other end. A 
series of levers with knife edges connects this plunper 
with a weight. By shifting the position of this weight 
more or less weight can be applied to the testing point 
at will to suit Conditions of the work. Application and 
release of this weight called the final weight is controlled 
by a hand lever. To regulate the fall of this weight a 
dash pot on the regular equipment is provided. A ver- 
tically movable chuck holder, actuated by a hand wheel, 
raises and lowers the work under test. Four chucks capa- 
ble of holding a great variety of work are provided. 

The article to be tested is placed on the chuck, round 
section in the notch, Fig. 1, flat sections on the flat sur- 
face, Fig. 2. The work is raised on the chuck by the hand 
wheel till it comes in contact with the testing point. At 
this moment an initial pressure is applied through the 
point to the work. This initial pressure is to cause the 
point to break through the light scale, decarburization, 
etc., in order to test the true metal beneath and 
to seat the article firmly and prevent shifting. The 
upward movement of the work is continued until the 
plunger has actuated the measuring device to a degree 
sufficient for testing. The final weight is then applied by 
the hand lever and released. The hardness is read direct 
by the difference of the testing point's position indicated 
by the measuring device. The chuck is then lowered by 
the hand wheel, the article removed or shifted and another 
test made. A degree of elasticity of the metal is also 
determined by noting the measuring device or test point 




Fig. 2. 



For strip steel or flat pieces a flat surfaced anvil Is sub- 
stituted 
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difference from final pressure to initial pressure. The 
average operator can readily make ten tests per minute 
On practice fifteen tests can readily be made. 

Hardness Testing With the Rockwell Machine 

The Rockwell test is made by forcing an alloy steel 
point under a constant pressure into the work under test. 
The work is first subjected to an initial pressure against 
the testing point that firmly seats it and forces the point 
through to the true metal when light scale an decarburi- 
zation is present. In the diagram, Fig. 3, this is repre- 
sented. The untested surface is represented by o, a rep- 
resents the enlarged depth of impression made by the 
testing point when initial pressure is applied. When the 
initial pressure has been applied the pointer on the in- 
dicating dial stands at zero. The final 
pressure is then applied by the hand 
lever and the point imbeds itself into 
the work to the depth shown by c. 
The initial pressure and the final 
weight are independent of each other 
Fig. 3. Sketch show- The final weight is now released and 
!)f°o5??lSi'on the initial pressure again is brought to 

bear on the work returning to condi- 
tion as at start of test. Due to various hardnesses of the 
work under test the metal closes up, due to its elasticity not 
having been entirely destroyed at the depth of test and 
the test point is forced back to b; a-b then is the depth 
of permanent impression on the tensile hardness and b to 
c the elastic hardness including the elasticity of the ma- 
chine which is constant at each final weight setting. Each 
of these readings is indicated on the dial. The tensile 
hardness a to b is the hardness most generally used. 

The elastic hardness can only be used where there is 
no deformation in the total mass of the work itself such 
as would occur in light tubing. In this latter case the 
final pressure exerted on the work will often deform same. 
To guard against this the final pressure is reduceable at 
will to meet such conditions. The hardness numbers in- 
dicated on the dial are convertible by the chart. Fig. 4, 
to Brinell and Scleroscope hardness numerals. The dials 
may also be calibrated in Brinell or Scleroscope. 

Surface preparation is seldom needed, the initial pres- 
sure taking care of this. At most a slight rubbing with 
coarse emery cloth is satisfactory on heat-treated work. 
Sand blasted, tumbled or box annealed work requires no 
polishing to obtain good accuracy. 

For quantity testing the machine is used comparatively 



by first ascertaining hardness by any standard method of 
test and then separating the work into three classes — too 
hard, too soft, and satisfactory. As the indicating dials 
are of ai standard make an additional pointer may be used, 
the angular difference of the pointer to represent the 
allowable hardness variation. If in test the pointers strad- 
dle the point on the dial representing the mean of satis- 
factory hardness the work is satisfactory, if both pointers 
are clockwise of this point too hard, and if counterclock- 
wise of this point too soft. 

Adaptability of Rockwell to Miscellaneous Work 

Springs — The thin ribbon spring is about the hardest 
article to control as regards uniformity of temper. The 
usual test is a compression test of from 24 to 48 hours, 
noting deflections under certain loads. This for a stan- 
dard is satisfactory but, when large quantities are tested 
time and equipment for so testing is a vital fartor. Other 
instruments are of little value when on this kind -of mat- 
terial. A properly tempered spring is of cours"e7file soft. 
Yet the Scleroscope will show a thin spring of the 1/32 
in. thick to be 80 or over and 80 on a 1 in. block will be 
file soft. 

Sheet metal — Sheet metal may be readily tested before 
shipment throughout the length of the coil or strip with- 
out destroying or cutting tHb work. 

Gun and typewriter parts— These components are often 
heat-treated to give various hardnesses at different points 
After hardening all over they are file tested, then drawn 
and certain parts rehardened and then all redrawn at a 
less degree than at first. The Rockwell is particularly 
adapted to this work as the components* shape and size 
do not permit testing with Scleroscope or Brinell and the 
file is not accurate enough. 

Forgings— For small forgings this machine separates 
quickly the good machining from the poor without the 
usual surface preparation required by the Brinell. 

Cast iron — Small castings often come ih^poor machin- 
ing qualities. The Rockwell will determine this and not 
crush the casting as the Brinell will often do. As a rule 
a sand blasted surface is sufficient for testing. 

Broaches, drills, cutters, etc. — The Rockwell testis these 
tools on the land and in this way shipments received may 
be checked up against standards which have been proved 
satisfactory. 

Chain parts — The Rockwdl serves to test these accur- 
ately and quickly independent of size. 

Continued on page 29 
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Fig. 4. Chart for convertlna Rockwell readings to Brinell or Scleroscope harness numbers 
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For a Bureau of Aeronautics 

IN the light of present agitation to keep out British air- 
planes and airplanes which according to the supposi- 
tion are about to be dumped upon the American market 
at ridicuolusly low prices, attention is drawn to the fact 
that this would be a splendid problem to turn over to a 
Department of Aeronautics, if w€ had one at Washington. 
There was a bill before the Congress which recently ad- 
journed without accomplishing much of anything, fa- 
thered by Congressman Hicks, and known for .that reason 
as the Hicks aeronautic measure. This bill known within 
Congress as H. R. 14137, proposed the creation of a Bu- 
reau of Aeronautics in the Department of Commerce, to 
be presided over by a Commissioner of Aeronautics. 

As the idea of this bill is simply to centralize all aero- 
nautic work into the hands of a single department, with 
one responsible head, while leaving to the military and 
naval arms of the government the .training in their own 
way, of .their own personnel, it is well worth considera- 
tion. The passage of this measure by the new Congress 
would do much in the way of eliminating double effort, 
departments working at cross purposes, discouragement 
of initiative, waste of time and money, and the o.ther evils 
of the present loose and haphazard methods. 

According to this Hicks measure, the Aeronautic Board 
appointed by the President, would consist of two mem- 
bers each from the Aviation Corps of the Department of 
War. and the Bureau of Aeronautics of the Department 
of the Navy; one member each from the Department of 
the Treasury, the Post Office Department, the Depart- 
ment of the Interior, the Department of Commerce, and 
the National Advisory Committee for Aeronautics. This 
Aeronautic Board will have authority to consider and 
recommend to .the heads of departments concerned on 
questions of policy, education, preliminary training, com- 
mercial production of aircraft, establishment, elimination 
and consolidation of all flying fields and air stations, and 
all o^'her matters in which the several departments may 



be jointly interested. It will also have authority to assign 
all experimental work. 

Although the board wiH have all programs for experi- 
mental research and development work submitted to it, 
the Army and the Navy Kvill be free to prosecute inde- 
pendent experimental w<lrk in their respective services up 
to a cost of .twenty-five housand dollars. The board will 
also pass upon all types i ^ aircraft, accessories and motors 
which are to be paid fo 'with Government funds, before 
they are put into produ tion. In a word the new board 
will coordina^te and stai idardize practices, specifications, 
forms of contract and n atters of design, production and 
operation. 

A most important pro ^sion and a wise one is that the 
commissioning, enlisting ; .training, et cetera of the avia- 
tion personnel of the sei fer^l departmentte of the Govern- 
ment and the operation nd maintenance of their aircraft 
shall be left under .the authority of the several depart- 
ments. ^ 

The Bureau of Aeroi&utics is to foster, develop and 
promote all matters pert^uning to civil or commercial aero- 
nautics, is to maintain Tanding fields other than military 
and naval stations, including those used for private or 
commercial purposes. Another important function is the 
designation of aerial rou.tes, in which work the Commis- 
sioner of Aeronautics is to cooperate with the various 
states, cities and municipalities. In the Post Office De- 
partmen.t there is to be created a Division of Aerial Mail 
Service; but in regard to this department as in regard to 
those of War and the Navy, all programs for new con- 
struction are to be submit.ted to the Aeronautic Board 
and passed before contracts can be let. The board will 
draft rules for air navigation and traffic and will have 
under its jurisdiction the ma.tter of issuing licenses. 

As a compromise of conflicting views this bill should 
meet with general approval. 



Making Some Progress in Aeronautics 

COMPARISONS are odious but in the interests ot 
aeronautics in this country it is only fair to say that 
the suddien action of the War and Naivy Departments in 
cancelling all aircraft work as soon as the armistice was 
signed has stifled the industry, just as it was getting fairly 
started into other work. With some (rovernment support 
to form a backbone plans for the future could have been 
worked out in an ambitious, far-sighted way, and an in- 
dustry slowly built up which would have been a credit to 
the country, as well as a very big future asset. 

By contrast with the far-reaching efforts of this de« 
cision, the action of the post office department is to be 
commended. In carryiiig mails, this department has found 
the airplane universally punctual and reliable, and based 
on two years of this service is now planning a country 
wide expansion of the service. The test trip from New 
York to the cpast has been made, and bids are being asked 
for New York-Atlanta, Cleveland-Dertoit, Pittsburgh- 
St. Louis, Chicago-St. Louis. St. Louife-New Orleans, and 
other services. This will do much t^ help the very bad 
mail service, but it will do a great de^l to revive the air- 
plane industry, built Up (to such tren^ndous heights only 
to be dropped with a thjid. If the ccfuntry reaps tremen- 
dous benefits from this extension an(! speeding up of the 
mail service brought about by airplanes, it will have re- 
ceived a rich return, though belated, from the millions 
spent on aircraft during the war. 
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The Uses of Plywood in Automobile Body Construction 

By ARMIN ELMENDORF'' 

Ways in Which Plywood Can Be Used in Building Automobile Bodies and Its Advantages 

for Each of These — Strength and Other Qualities 

ology now being adopted by the industry, the word 
veneer refers to the individual sheets of thin wood, while 
plywood is used for the assembled glued-up stock. For 
automobile parts grain or appearance is usually a secon- 
dary consideration, the mechanical properties being of 
much greater importance. It is for this reason that ply- 
wood is now frequently spoken of as an engineering ma- 
terial. Like steel or concrete it has certain definite 
strength properties which, if they are known, can be used 
in engineering design. With the exception of its use in 
instrument boards, plywood is an engineering material 
in automobile construction. Similar to the plywood which 
was used in building airplanes, that which is now de- 
manded by the automobile industry may be soaked or 
boiled in water for many hours without separation of the 
plies. 

With the disappearance of the objections to plywood 
resulting from the perfection of this material during the 
war and the knowledge that it can be molded to conform 
to fuselage sides, the demand for plywood roofs rose. 
Several large automobile companies now favor this ma- 
terial to the exclusion of all others for the roofs of their 
closed cars. It is also being extensively used for cab 
roofs. Three-ply wood of a total thickness of about 5/16 
in. is in common use. Panels for roofs have a core or 
center ply that is usually between two and three times 
the thickness of the face plies. 

In addition to its use for roofs plywood is extensively 
used for the following automobile parts: 
Dash boards 
Instruments 
Door linings 
Window frames 
Plywood is not applied as yet very extensively to the 
construction of automobile bodies and disk wheels. The 
difficulty that must be overcome before plywood can be 
7ery widely used for automobile bodies lies in the fact 
that it cannot be bent in severe double curvature. It 
cannot be molded to the form of most standard bodies. 

The weight of the conventional plywood disk wheel has 
militated against its extensive use for wheels, but by 
proper design the weight can be materially reduced so 
that the advantage of great strength per unit of weight 
can also soon be realized in wheels. 

Plywood Compared With Ordinary Boards 
Wood, as is well known, is a non-homogeneous materiaU 
that is, its strength properties are different in different 
directions. Parallel to the grain the tensile or pulUng 
strength of a board may be as high as 20,000 lb. per sq. 
in., while at right angles or across the grain the tensile 
strength may be only 1,000 lb., that is, in the former f^irec- 
tion the tensile strength may be twenty times as high, as 
in the latter direction. Practically the same ratio exists for 
the stiffness or modulus of elasticity in these two direc- 
tions, that parallel to the grain may be 2,000,000 lb. per 
sq. in., while at right angles to the grain it may be only 
100,000 lb. 



PLYWOOD has been used for many years as a material 
for such automobile body parts as roofs, dashes and 
instrument boards, but it was not until the end of the 
European war that the extent to which this material was 
used in automobile construction greatly increased. The 
explanation of this comparatively sudden demand lies 
in the improvements in the method of manufacture re- 
sulting from the requirements for war material. Prior to 
the European war practically the entire output of plywood 
used in automobile construction was glued with common 
non-water-resistant hide or vegetable glues. On account 
of the ever present danger of the separation of the plies 
glued with these glues when exposed to rain, its exten- 
sive use in automobile construction was never realized. 

The sudden requirement of airplanes during the war 
created a large demand for plywood which would with- 
stand the severest weather conditions Glues were per- 
fected that enabled the government to draw up specifica- 
tions requiring that the plywood withstand 8 hr. of boiling 
or 10 days of soaking in water without separation of the 
plies. With the perfection of its water-resistant qualities 
the remaining highly desirable properties of plywood as a 
structural material for airplanes were made available In 
the construction of aircraft strength per unit of weight 
was the most important factor. In this respect plywood 
compared favorably with all other structural materials, 
including high grade steels. Large quantities were re- 
quired particularly thin, flat sheets of large area for fuse- 
lage construction. Fuselage material must also show a 
minimum distortion or warping with changes in atmos- 
pheric conditions. It must possess high resistance to split- 
ting, must not splinter, must be stiff, absorb rather than 
impart vibration, and it is necessary that it be moldable. 
Each of these requirements was fulfilled to a satisfactory 
degree by plywood. 

It so happens that the properties of a material for many 
parts of an automobile must fulfil exactly the same re- 
quirements demand for airplanes. In order that the power 
consumption of the car may be kept at a minimum, the 
weight must be reduced. Materials used should therefore 
yield maximum strength per unit of weight. They must 
lend themselves to a good finish and be workable with 
conventional mechanics' tools. Plywood also fulfils each 
of these requirements. 

Plywood An An Engineering Material 
Much of the antagonism that existed in former years 
to plywood as a structural material can be attributed to 
the name commonly applied. The term "veneer" was 
quite generally used irrespective of the number of plies 
or of the details in the construction. This word carried 
with it an impression of concealment as if thin sheets of 
wood of a fine quality were glued over a base of poor 
material with the result that the defects in the latter were 
hidden. Frequent peeling of the face plies also contrib- 
uted to a general disfavor of this material. In the termin- 

•Consultlnpr engineer. Haskelite Mfg. Corp., Chicago. Paper read 
before Cleveland Section of Society of Automotive Engineers. 
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In all standard plywood construction the grain of onc- 
ply crosses that of the adjacent plies at right angle. With 
this distribution of the wood fibers a very marked increase 
in the strength across the face grain of a board is ob- 
tained. By a proper selection of the thickness of the 
center ply the strength across the grain of the face of 
three-ply wood is readily made equal to that parallel to 
the face grain. To obtain equal tensile strengths the 
thickness of the core of three-ply wood is made equal to 
one-half the total thickness of the panel. For equal bend- 



on additional material would be expected according to the 
laboratory officials, to modify the values appreciably in 
some cases. The weight of plywood made of any of the 
species listed can be computed from the specific gravities 
tabulated in the first column. It will be seen that the kell 
known relation between strength and weight for ordinary 
wood also holds for plywood, that is, the strength in bend- 
ing or in tension increases rapidly with increase in the 
weight. The column bending modulus is a measure of the 
strength in bending and can be used in computations sim- 



TABLE 1.— STRFM;TH UF VARIOUS TPECIES OK THREE-PLY PANELS. 
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ing Strength the core thickness shoudl be about two-thircls 
of the total thickness. 

The results of extensive tests made by the United States 
Forest Service at the Forest Products Laboratory, Mad- 
ison, Wis., on the mechanical properties of plywood are 
given in Table 1. The strength values listed in this table 
are for three-ply wood in which all plies of a given panel 
are of the same thickness and of the same species, the 
grain of the successive plies running at right angles. In 
most ca.ses eight thicknesses of plywood ranging from 
1/10 to 3/16 in. were tested. In some of the species listed 
the tests were limited in number. Since a marked varia- 
tion in the strength of the wood is shown, further tests 



ilar to those invovling the modulus of rupture of ordinary 
wood. It must also be remembered that the strength is 
greatly affected by the moisture content, increasing with 
reduction in moisture content. 

On account of the great influence of the moisture con- 
tent of wood on its properties, the factors which influ- 
ence the moisture content should be understood. It is, 
for example, not always necessary to submerge wood in 
water to increase its moisture, nor will mere exposure to 
high temperatures necessarily reduce the moisture con- 
tent. By exposing wood to relatively high atmospheric 
humidity its moisture content can be increased, while ex- 
posure to low humidities such as in an arid country may 
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greatly lower the moisture content. It is a common ob- 
servation that the moisture content of the wood in a room 
kept at 70 deg. F in winter is much lower than that of the 
same piece of wood in summer when it is exposed to the 
free circulation of air at the same temperature. The rela- 
tion between the relative atmospheric humidity and the 
percentage of moisture contained by wood is quite defin- 
ite and is practically the same for many species. This re- 
lation is shown in the curve of Fig. 1. 

The importance of a knowledge of the factors affecting 
the moisture content of the wood lies in the fact that 
wood will shrink or expand with any change in the mois- 
ture content. Such shrinkage takes place across the grain 
and is greater for boards cut tangentially from a log than 
for quarter-sawed boards. The shrinkage with the reduc- 
tion in moisture content in a direction parallel to the 




Chart showing relation of atmos.oheric humidity and moisture content 
of wood 



grain is negligible On account of the great stiffness of 
wood parallel to the fibers and its low shrinkage in this 
direction, the shrinkage of plywood resulting from a re- 
duction in moisture content is very low. It is in fact only 
about as great ^s the shrinkage parallel to the grain of 
any ordinary wood. Where a board may be reduced in 
width by .2 in. the corresponding reduction in width of 
plywood will only be about .01 in. It is this marked dif- 
ference in shrinkage between plywood and ordinary wood 
that makes it a superior material of construction for many 
purposes. Least possible shrinkage is desirable in auto- 
mobile panels because an automobile may be exposed to 
extremes in atmospheric humidity and consequently the 
moisture content of the wood or plywood will undergo 
appreciable changes. Shrinkage may either cause checking 
of the panel which would mar the finish or it may cause 
loose joints, thereby introducing irritating noises in driv- 
ing or even materially reducing the strength of the joint 

In connection with the shrinkage of wood or plywood 
it should be borne in mind that no paint, varnish or 
enamel, irrespective of its advertised waterproof qualities, 
will prevent changes in moisture content of the wood it 
protects if the exposure to extreme humidities extends 
over a long period of time. Tests have shown that only 
n metallic coating like aluminum leaf is strictly imper- 
vious to moisture penetraiton. 

One of the properties of ordinary wood that greatly 



limits its use for many purposes is its low resistance to 
forces tending to split the board. This is of course due 
to the relatively low strength of wood across the grain. 
By laminating and crossing the grain of successive lamina- 
tions as in plywood this property is materially improved. 
The great resistance to splitting possessed by plywood is 
graphically illustrated in Fig. 2 (omitted). The nails in 
the corners of the small panels were driven into the plain 
surface of the wood without any preliminary drilling. The 
sections are 5/16 in. thick. Even the largest nails caused 
no splitting of the plywood. 

The machine shown in Fig. 3 (omitted) was built at 
the Forest Products Laboratory to determine the relative 
resistance to splitting of plywood made of various species, 
thicknesses and combinations of plies. A test-specimen is 
shown suspended at the tip of the tool-steel spear. The 
height to which this spear was raised and 
allowed to fall is progressively increased 
until fracture by splitting takes place. The 
test-specimens shown in Fig. 4 were rup- 
tured in this way. The height of drop at 
which failure takes place is recorded at a 
measure of ability of the specimen to resist 
splitting. 

Questions are frequently asked regarding 
the ability of plywood to resist vibration. 
This property is of considerable importance 
in both automobiles and airplanes. Tests 
made at the research laboratores of the 
company with which I am associated have 
shown that plywood can be subjected to 
vibrations severe enough to cause weaken- 
ing of the wood and yet no failure in the 
glue joint will take place. Specimens were 
subjected to several million repetitions of 
stress until an actual reduction in the 
strength of the wood seemed to have taken 
place. It will be remembered that wood, 
like other structural materials, particularly 
steel, will fail under repeated stresses that are much 
below those which cause failure in slow or static loading. 
The tests were limited to plywood made by the company 
mentioned and the conclusions ' have still to be verified 
for various water-resistant glues. 

Extensive shear tests made at the Forest Products 
Laboratory on plywood of different constructions have 
shown that while the initial failure occurs at a stress only 
slightly greater than the shear strength of ordinary wood, 
final or complete failure in shear is difficult to obtain on 
account of the tendency of the fibers to hold on in ten- 
sion. The failure of ordinary wood in shear is sudden 
and complete, while that of plywood is progressive and 
prolonged. This property is somewhat analogous to the 
characteristic of steel described as toughness. A brittle 
metal will snap while a ductile or tough metal will yield 
and yet on account of the stretching imparted to it show 
no failure. Its ductility makes it a superior steel for many 
purposes. Plywood which is much tougher in sh^ar than 
ordinary wood is likewise superior to wood. 

Plywood Compared with Metals and Pulp Boards 
In comparing the tensile strength of plywood with other 
materials used for automobiles such as pulp board, alum- 
inum and steel, red gum was selected as a species because 
it is very extensively used in automobile construction and 
is of medium density and strength.. The strength values 
given for this material in Table 2 were taken from the 
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ity 

Three-ply wood.. .59 

Pulp board 64 

Rolled aluminum .2.70 
Mild steel 7.85 



Table 2— Strength of Automobile Materials 

Tensile strength Tensile 
lb. per sq. in. strength 
per unit 

Specific Paral- Perpen- of weight 
Grav- lei to dicular to AVer- lb. per 
grain grain age sq. in. 
7850 4930 6390 10800 
1946 902 1424 2230 

19450 7200 

60000 7650 

Forest Products Laboratory figures listed in Table 1. The 
specific gravity given in the latter table is for over-dry 
weight. A moisture content of 9 per cent was assumed, 

which brings the specific grav- 
ity up to .59. It will be seen 
that the strength per unit of 
weight of the plywood is supe- 
rior to that of the pulp board 
aluminum or steel. 

In addition to strength, an 
automobile material, especially 
if it is exposed in a large sur- 
face, must resist impact. If the 
surface is struck, it should show 
a minimum tendency toward re- 
ceiving a permanent impres- 
sion. Tests were made at our 
laboratories to compare the re- 
sistance to impact of steel and 
aluminum sheets of the usual 
thickness used in automobile 
bodies with three-ply wood of 
about the same weight. The 
device illustrate in Fig. 5 was 
designed for this purpose. A 
panel was placed upon the sur- 
face of a frame 10>4 in. square 
on the inside and a plunger 
weighing about 12j4 lb. was al- 
lowed to drop from increasing heights upon the surface of 
this panel. The results of such impact blows upon panels 
of steel, aluminum and three ply red gum are shown in Fig. 
6. It is apparent that the permanent set in the metal panels 
is very large, while with the exception of a slight dent 
in in the outer surface, no permanent deformation 
was caused in the plywood panel. The results of the test 
are given in Table 3. It will be seen that the energy 
imparted to the plywood panels was many times as great 
as that to the metal sheets. Whereas only one blow was 
necessary to produce a large dent in the metal sheets, the 
plywood was subjected to several drops of equal height 
and even then suffered no serious set or fracture. Under 
these severe conditions the plywood showed no further 
injury than slight surface depressions. 

The results of slow static loading upon panels of ply- 
wood, steel, and aluminum of the same size are shown 
in Fig. 7. It will be seen that the load at which a material 
yielded or suffered a permanent set was very much higher 
for the plywood in both cases. The plywood was also 
stiffer as indicated by the slope of the curve. 

Many erroneous ideas are current pertaining to the 
construction of plywood, which frequently result in cre- 
ating an unfavorable impression of plywood as a material 
of constniction. One airplane manuaftcrer for example 




FifiT. 5. Device used in 
impact tests of ply- 
wood and other sheets 



was under the impression that to gain equal strength in 
the two directions parallel and perpendicular to the face 
grain, it was best to use four plies each of the same thick- 
ness running two in one direction and two at right angles 
to it. Experience has shown and an analysis of the 

Table 3 — Impace Tests on Automobile Materials 

Material lb. per sq. ft. blovvs,ft.-lb. 

Weight, Energy of 

Aluminum 91 16 

Steel 1.21 16 

Three-ply Haskelite .91 78 

Five-ply Haskelite 1.16 151 

stresses introduced bears out, that such a construction of 
plywood must introduce considerable warping when un- 
dergoing moisture changes. The following rule may be 
adopted to govern the proper construction of plywood sa 
as to minimize all ten- 
dency to warp. 

A panel must be 
made of an odd num- 
ber of plies and for 
every ply on one side 
of the center there 
must be a correspond - 
ing ply on the oppo- 
site side at the same 
distance from the cen- 
ter, of the same thick- 
nes, and of the same 
species or one of 
about the same densi- 
ity, and having its 
grain running parallel 
to that of the first ply. 
The grain of succes- 
sive plies should al- 
ways cross at approx- 
imately 90 deg. 

Even small devia- 
tions of this rule may 
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Flo. 7. Chart Indicating results of 
static loading on panels of ply- 
wood and other sheets 



cause warping in the case of large thin panels. 

In making a selection of species it is usually only neces- 
sary to examine the density of the specie3 to obtain in- 
formation in regard to its properties. Hardness, strength 
and stiffness are increased with increase in density. 

Molding Plywood 

The remarkable degree to which three-ply wood can 
be bent is illustrated in Fig. 8 (omitted). The strips 
shown were originally flat. They were placed in boiling^ 
water for several hours until the wood fibers were thor- 
oughly softened, then bent over a form and clamped in 
position until they were dry. Upon removing the clamp 
it was found that the specimen had assumed and retatined 
the curvature of the form. The specimens were 5/16 in. 
thick and were bent with the face grain extending around 
the bend. Bending in simple curvature, as shown in the 
specimens of this figure, is a comparatively simple pro- 
cedure. 

It is when an attempt is made to bend plywood in com- 
pound curvature that great difficulty is experienced. In 
cases of this kind the wood must be upset. The meaning 
of this term is best understood by examination of the 
changes that take place in bending a w;ood felloe for a 
wagon wheel. The wood strip intended for this purpose. 
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Fig. 9. Spherical surface similar to 
truck cab roof Indicating direction 
of upsetting 



is first softened by 
steaming and then 
bent around a form. 
Careful measurements 
have shown that the 
wood fibers on the cir- 
cumference or outside 
circle suffer no elon- 
gation and that the 
change in the dimen- 
sion all takes place 
due to a shortening of 
the other fibers. The 
magnitude of the 
shortening or upset of 
the wood fibers on the 
inner circumference is 
given by the differ- 
ence in the length of 
this circumference 
and the outer circum- 
ference. This differ- 
ence expressed in per- 
is first softened by steaming and then bent around a form. 
Careful measurements have shown that the wood fibers on 
the circumference or outside circle suffer no elongation 
and that the change in the dimension all takes place due 
to a sTiortening of the other fibers. The magnitude of the 
shortening or upset of the wood fibers on the inner cir- 
cumference is given by the difference in the length of this 
circumference and the outer circumference. This differ- 
ence expressed in percentage of the outer circumference 
or original length is termed "per cent upset." It is of 
course evident that even in simple curvature of plywood 
the fibers on the outside of the bend are upset to a slight 
degree. 

Only in the case of compound curvature how^iver must 
any appreciable upset be given to the material. This 
will be understood by referring to the diagram in Fig. 9. 
It will be assumed that a flat circular panel is available 
having a diameter equal to the arc adb. It will also be 
assumed that the panel is made of a material that is 
plastic in the sense that it can be upset but cannot be 
stretched. To make it conform to the spherical surface, 
its circumference will have to be shortened by a magni- 
tude equal to the difference in the circumference of the 
two circles whose diameters are the chord acb and the arc 
adb. When this difference is expressed in percentage of 
the original length, it will be seen that for the particular 
spherical surface of Fig. 9, the fibers along the edge will 
suffer an upset of 1.5 per cent. A square section 50 in. 
on edge will be cut out of this spherical surface. The 
section illustrated conforms to the requirements of a 
typical motor truck cab roof. The fibers near the corners 
are consequently upset 1.5 per cent. The magnitude of 
the upset at other points can be computed in a similar 
manner. The computation of upset for roofs of closed 
passenger cars is more difficult and complicated. 

The advantage accruing from bending plywood to 
double curvature is well illustrated in Fig. 10 (omitted) 
which shows in elevation a typical sedan roof made of 
plywood. Such a roof has supported the weight of five 
men without suffering any injury. To bend plywood to 
conform to the curvatures required in automobile roofs, 
it is necessary first to soften the fibers by w^etting or 




Fig. 11. Typical roof construction using plywood 

Steaming and then to press the flat three-ply panel in suit- 
able dies. Means must be provided for drying the wood 
because it is only when the fibers are dried in the dies 
that the upset remains permanently. 

Plywood can be fastened to the roof frame in various 
ways. Typical constructions are shown in Fig. 11. Of 
these the method illustrated at the left is probably the 
most common. Some manufacturers prefer to cover the 
joint with cloth to eliminate any possible showing of the 
joint. 

The molding of plywood to compound curvature lends 
itself to many indlistrial applications. The magnitude of 
the upsetting that can be attained is however limited. 
Such curvatures as those in the cowling of an automobile 
cannot be made of plywood. Extreme warped surfaces 
must continue to be made of steel or aluminum. In the 
present trend in design many of the compound curvatures 
in both body and roof can however be made of plywood. 



American Trucks Successful in Shanghai 

A fleet of twenty-five American motor trucks is en- 
gaged in transporting merchandise within the city of 
Shanghai. It is the first public motor truck service to 
be establish in China and is conducted by the China Gar- 
age Company of Shanghai, which s.tarted this improved 
system of transportation last August. The plan at first 
aroused considerable opposition, according to a recent 
number of .the Oriental Motor, from the owners of wheel- 
barrows and string carts, on the ground that the coolies 
operating those simpler vehicles used for so many years 
in China would be thrown out of employment. 

The manager of .the truck service disposed of this ar- 
gument by stating that at present there are 3,000 string 
carts in Shanghai and tha.t it would require about 1,000 
trucks to perform the service they are engaged in. Each 
of the trucks in use carries four coolies and to promote 
efficiency a bonus is paid according to .the number of trips 
made by the truck daily. 



A Method of Rust Prevention 

For obvious reasons shock absorbers and springs on 
automobiles should not be allowed .to rust. 

It is easily prevented if the car owner will keep on hand 
a small can of fender enamel with which to touch up 
bare spots as soon as they make their appearance. Of 
course it looks better to apply a coat to the whole spring 
or shock absorber, but this is only necessary for appear- 
ance sake ; so far as preventing rust is concerned covering 
the bare spots as they develop will answer all practical 
purposes. 



A jitney service of 60 cars is about to be started in Ba- 
tavia. Java, replacing the gharries and dogcarts. 
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Great Increase in Manchurian Demand for 
Paints 

The erection of new buildings in connection with the 
development of South Manchuria should increase the im- 
portations of paints, oils, and varnishes which have 
amounted to about $1,000,000 annually, approximately 60 
per cent of which was used by the South Manchurian 
Railway Co. Prior to the war British and American 
paints dominated this market, but as it became more dif- 
ficult to obtain the desired brands because of the lack of 
shipping facilities those of Japanese manufacture became 
, better known. ' ^ j 

With the return of normal conditions the potentialities 
of this market have become greater, providing American 
makes can compete with the prevailing prices as their 
superior quality is recognized. One of the brands now in 
demand is an ordinary lead paint, packed in drums of 28 
and 112 pounds, the former selling at $2.50 and the latter 
at $4.50. Mixed paints put up in 1 pound tins sell whole- 
sale at $1.50 per dozen tins. Enamels which are now in 
great demand, wholesale at $3.50 per dozen tins of one- 
half pound each. Varnish is selling at $4.20 per dozen 
tins of 2 pounds each. 

There are two kinds of paint oil on the market, one 
reported to be of pre-war stock is put up in 4 gal. drums 
selling a.t $7 per drum wholesale, and the other, a Jap- 
anese product, put up in 36 pound drums selling at $4 
per drum wholesale. Turpentine, principally of Norwe- 
gian origin, comes to this market via Shanghai, the 
wholesale price being $11 per 4 gal. drum. The above 
prices were those ruling abou.t the first of May. 



Oil Situation Much Improved 

In addition to the recent great improvement in the gaso- 
line stock situation, it appears from the latest reports of 
the U. S. States Geological Survey, covering the month 
of June, that the whole oil situation is improved. 

The production of crude oil exceeded consumption for 
the first time in almost a year, totaling 37,219,000 bbls. 
against a consumption of 35,234,000 bbls. Not alone was 
this monthly total a new high record but the daily aver- 
age of 1,240,633 bbls. was also a new high mark. Aided 
by a decrease of practically two million in consumption 
and the increase of 288,000 bbls. in production, as well as 
by larger imports, the storage totals were increased to 
126.674,000 bbls., the first time this has exceeded 125 mil- 
lion since February last. Imports, almost entirely from 
Mexico, exceeded exports, largely to Mexico, by 7,549,202 
bbls., a very large increase and a new high record in 
total as well as in daily average. This brings the six 
months total to practically 36,000,000 or at a rate of 75,- 
000,000 for the full year. Incidentally it should be noted that 
the percentage of light Mexican oil which contains the 
largest percentage of motor fuel, has gradually risen until 
the figure for June is 50 per cent, the other half being 
almost equally divided between heavy and topped oils. 



Petroleum Institute Suggests Fuel Remedies 

In a report on the general petroleum situation, R. L. 
Welch, secretary and counsel of the American Petroleum 
Institute, of which the leading oil producers and manu- 
facturers are members, after giving a general outline of 
the situation, sums up as follows: 

"In 1919 we consumed 375,000,000 bbls. of crude oil. 



Since the first of August, 1919, and down to the first of 
March, 1920, we have been consuming at the rate of 436,- 
000,000 bbls. per annum, and we have been producing at 
the rate of 402,000,000 bbls. per annum. This shows an 
excess of consumption over production of 34,000,000 bbls. 

"The remedy for the present fuel shortage lies in the 
following : 

"First, the government of the United States must co- 
operate with the oil business and with the automotive 
industry at home and abroad if the gasoline problem is 
to be solved. 

"Second, the greatest possible efficiency must be gotten 
by the automotive industry and by the consumer from 
motor fuel or the problem will not be solved. 

"Third, the oil industry must be more efficient and must 
get more gasoline from each barrel of crude. 

"With reference to the second remedy, the efficiency 
of the products of the automotive industry, there is need 
to curb the present demand for cars developing 70 to 80 
horsepower but which are operated generally at 20 miles 
an hour or less." 



Chicago City Engineer Favors Trailers 

Amendments to the traffic ordinance in Chicago have 
been drafted to be submitted to the city council with a 
view to preventing rapid des.truction of the street pave- 
ments by excessively heavy traffic. The proposed changes 
were discussed at a recent meeting in the office of the 
tity engineer Mr. Combs, who is chairman of the special 
traffic commission charged with drafting the amendments. 
It is proposed to change the gross weight of vehicles and 
load from 40 000 pounds as at present allowed, to 30,000 
pounds, with a maximum weight of 1,000 po^inds per inch 
width of tire, but it was agreed at the meeting that the 
combination of a truck and semi-trailer with load should 
be allowed a weight of 32,000 pounds with a limit of 24,000 
pounds on any one axle. 

During the meeting the city engineer said he was very 
much in favor of the use of trailers and felt it was pref- 
erable to have loads spread over the six or eight wheels 
of a truck and trailer or semi-trailer ra^ther than to have 
the weight concentrated on the four wheels of a truck 
carrying the load alone. 



Federal Trade Commission Says No Profiteer- 
ing in Oil 

In the decision of the Federal Trade Commission given 
out June 1 relative to its investigation of the petroleum 
interests and in particular the recent price increases, the 
Commission ruled that the industry was justified in rais- 
ing its prices as a result of the excessive demand for its 
produc.ts. The Commission found itself unable to state 
that profits had been excessive or even large in petroleum 
products. 

It recommended the development of oil fields in other 
countries and restriction of exports, also less wasteful 
methods of drilling and refining. 



At the decennial celebration of the Forest Products 
Laboratory held at Madison, Wis.. July 22-23, C. F. Ket- 
tering, chief engineer. General Motors Co., and former 
president Society of Automotive Engineers, spoke on 
"What Research Has Accomplished for the Automotive 
Industry." 
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Drying Periods of Various Woods 

Conservative figures to use in estimating the kiln output 
possible with various woods are given in the following 
table prepared by the Forest Products Laboratory. Dry- 
ing time as here given is not limited by the type of kiln 
but by the physical behavior of the wood. Any dry kiln 
in which the circulation is adequate and the temperature 
and humidity are properly controlled should produce in 
the time specified material of high quality, free from 
visible degrade, if not quite equal in strength properties 
to air seasoned stock. 

Approximate time required to kiln dry, under mild con- 
ditions, one inch plain sawed green and partially air dry 
stock to moisture content of six per cent, based on weight 
or dry wpod: 

Days drying time 

Partially air dry 



Species 


Green from 


25 per cent 


Hardwoods 


the saw 


moisture conteiu 




45 to 40 


20 to 25 




.30 to 40x 


17 to 20 




22 to 30 


13 to 15 




16 to 22 


9 to 12 




20 to 26 


10 to 14 




.15 to 21 


9 to 12 


Poplar, basswood, chestnut 




butternut, elm, cherry, 


. 8 to 10 


4 to 6 




17 to 23 


9 to 13 


Conifers 








9 to 12 


4 to 6 




. 10 to 18 


6 to 8 


Douglas fir, yellow pine, 






incense cedar, spruce.. 


. 4 to 6 


3 to 4 


For stock over 1 in. and not more than 3 in. thick the 



drying time is proportional to the thickness. For exam- 
ple, 3 in. stock requires 3 times as long to dry as 1 in. 
stock. Quarter sawed stock requires from 25 ]tQ 35 per 
cent more time to dry than plain sawed. Drying to 10 or 
14 per cent moisture content takes from one-fourth to 
one-third less time than drying to 6 per cent. 



Elimination of Cutouts Recommended by 
N. A. C. C. 

On recommendation of the Motor Truck Committee of 
the Na.tional Automobile Chamber of Commerce the fol- 
lowing resolution was introduced and unanimously 
adopted at the general meeting of motor truck members, 
held at New York on June 3. ''Whereas, the use of muf- 
fler cutouts on motor trucks is highly objectionable to the 
public, and 

"Whereas, they are no longer deemed necessary in the 
construction and proper operation of motor trucks, 

"Therefore, be it resolved, that the chamber recom- 
mends and sugges.ts that cutouts on motor trucks be 
eliminated." 



To Distinguish Mahogany and Walnut From 
Red Gum 

In the manufacture of automobile bodies and cabinets 
a great deal of red gum is used as an imitation of mahog- 
any or Circassiain walnut. When red gum is properly 
finished it can be made to look so much like either of these 
woods that only by very careful observation can the true 
be distinguished from the substitute. There is a verv 



distinct difference however between red gum and mahog- 
any or walnut. This difference lies in the size of the 
pores. 

In mahogany, Circassian walnut and black walnut the 
pores are so large that they can be seen very distinctly 
on a smoothly cut surface of the end grain, where they 
appear as minute openings smaller than pin holes but vis- 
ible without magnification. On surfaced faces the pores 
appear as fine grooves, running parallel with the grain. 
They are even visible through the varnish, appearing as 
dark lines. 

In red gum the pores are much smaller and can be seen 
only with a magnifying glass. 



Stout Batwing Type of Airplane 

The Stout Batwing monoplane is a giant wing in which 
are accommodated machinery, trussing, etc. The engines 
are set into the leading edge, the passengers are enclosed 
between the surfaces of the wing section, and every part 
that is exposed to the air is designed to lift. 

The central part of the wing is thick and of long chord, 
the tip thin and narrow. In fact, the ship follows more 
closely the butterfly than the bird in its plan view, and 
gives more surface within smaller dimensions. 

An experimental machine was first flown at Dayton in 
the spring of 1918 and this machine used for research 
and development work toward later models. At present 
several commercial types of ships are being designed or 
are on the way, and some enormous planes intended for 
military use. 

The thick main wing is not only framed up entirely of 
veneer, but the surface as well is formed of this extremely 
tough and waterproof material. The veneer on the sur- 
face is three-ply and only 1/20 in. thick. The wings are 
strong enough however so that one can walk all over 
them as a sidewalk. 

The radiators in this ship pull into the wings when high 
altitudes are reached, and the heat from them is utilized 
to warm the passengers and pilot. In the large type even 
the landing gear is pulled into the wing when the ship is 
off the ground, increasing its speed by about 10 m.p.h. 

A new ship of this type being laid down has a span of 
100 ft., and a wing depth of 7 ft. at the center. It has 
within it a compartment for mail, bombs or passengers 
.as the case may be, this cabin being 30 ft. long, 6 ft. high 
and 8 ft. wide. 



The importation to the United States of 10 foreign cars 
in February, 1920 (valued at $21,341) brings the total for 
eight months to 107. Last year in the same period, it 
was but 57. and the year before, 35. 



New Hardness Testing Machine 

Concluded from page 21 
The standard equipment with each model includes two 
testing points, one indicating dial calibrated in hundredths 
of a millimeter from zero to 100, dash pot, two standard 
steel samples for calibration, four chucks for holding 
various work, and a set of directions. If desired indicat- 
ing dials marked in Brinell or Scleroscope hardness num- 
bers can be had as an extra, although the chart, Fig. 4, 
gives this readily. Other extras include operating attach- 
ments to operate the final weights, and extra testing 
points. 
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Molybdenum Steels Important Factors in Liberty Motors 

One of the surprising results brought about by the war 
was the actual proof of the beneficial results on steel long 
claimed for small molybdenum contents. The steels con- 
taining this element included chome-molybdenum, chrorae- 
nickel-molybdenum, chrome-vanadium-molybdenum, nick- 
elmolybdenum and others. 

As there is no part of an internal combustion motor 
more important than the crankshaft, it is interesting to 
note what beneficial results the use of this new element 
had on crankshaft steels. 

Of the three grades of chrome-molybdenum steels the 
one of medium carbon content is probably the most im- 
portant when considered purely from the standpoint of 
tonnage. It is a water-hardening forging steel used for 
airplane, automobile, truck and tractor parts such as 
crankshafts, connecting rods, steering knuckles, steering 
levers, front axles, etc., rear axle drive shafts, propeller 
shafts, either heat treated or cold drawn; automatic ma- 
chinery parts, spindles, bolts, etc. Tests on approximately 
4,000 finished crankshafts forged from this type, showed 
the following average properties: 

Carbon Manganese Chromium Silicon Molybdenum 
0.25—0.32 071--0.76 0.45—1.04 0.11—0.22 0.32—0.46 

(On finished crankshaft) 
Elastic Tensile Elongation Red of Area Brinell 
Limit Strength Percent Percent Hardness 
131700 149900 17.7 61.8 304 

Considering all factors, physical and economic, enter- 
ing into the manufacture of springs, several large produc- 
ers have already gone on record as pronouncing this type 
the best commercial spring steel thus far developed. Its 
properties are as follows: 

Molybdenum — 0 25 to 0.40 per cent 
Carbon Manganese Silicon Chromium 

0.40—0.50* 0.60—0.90 0.10—0.20 0.80—1.10 
♦Down to 0.35 for forgings. Up to 0.60 for rivet sets, etc. 
Elastic Tensile Elongation Red of Area 

Limit Strength Percent Percent 

180000 200000 12 37 

to to to to • 

210000 230000 15 45 

This steel is in use on the Fifth Avenue buses of New 
York. Gears made from this type of molybdenum steel 
combine a high degree of hardness and resistanace to 
wear, with greater strength and toughness. Less warpage, 
greater depth of penetration of the hardening and better 
machining qualities for given strength in the annealed 
condition, characterize this type of gear steel. 

The steel which stood out pre-eminently as one of the 
metallurgical achievements of the war was the chrome- 
nickel molybdenum steel, which toward the close of hos- 
tilities was playing an ever-increasing part in the success- 
ful quantity production of the Liberty motor. Dynamic 
and physical properties coupled with exceptional machin- 
ing qualities, characterize this product. The practical 
elimination of straightening operations during manufac- 
ture, due to minimum warpage, the permissible cutting 
speed during machining, the wide temperature range al- 
lowable in heat treatment, the uniformity of results, the 



fine "finish" developed and the smaller effect of section, 
are some of the reasons for the adoption of this type 
of steel in the industries of peace. 

The actual results on the finished Liberty motor crank- 
shafts, as furnished by the courtesy of the United Alloy 
Steel Corp., Canton, O., averaged as follows. 

C. Mn. Si. Cr. Ni. Mo. 

0.305 0.69 0.52 0.98 3.05 0.54 

0.236 0.50 0.08 0.74 2.85 0.32 

Red. of 

Elastic Ultimate Elongation Area 

Limit Strength Percent Percent Izod Brinell 

130000 142000 20.5 65.0 67 303 

The crankshafts were treated as follows: Forged and 
then twisted through the required angle; shaft is then an- 
nealed at 1,600-1.650 deg. F to relieve strains. Time at 
heat is about lyi hr< Cooled in air. Heated in an electric 
furnace to 1,475 deg. F, held yi hr. and quenched in water. 
Drawn at 1,150 for 2 hr. Cooled in air and straightened 
before the temperature has reached 800 deg. F. , 



Testing and Various Stress-Testing Machines 

To get the best from actual steel or any other material 
it must be tested to prove what the quality of the ma- 
terial was in the first place, and to check this with the 
quality which the designer intended to be in that particu- 
lar part. This makes testing of supreme importance, and 
the machines used for this purpose as well. According to 
the National Research Council, speaking with reference to 
fatigue phenomena in metals, metal parts of machines 
such as springs, shafts, crankpins and axles, occasionally 
fail suddenly Avhile only subjected to conditions of ordi- 
nary service. Not only does failure occur suddenly, but 
the part about to fail shows no ordinary evidence of weak- 
ness. The broken parts when examined are seen to be 
broken off short, and without general distortion, even 
though the material may show ductility in ordinary tests. 
The phenomena which are involved in the final failure of 
metal through oft-repeated loading is generally known as 
"fatigue." 

The phenomena of fatigue failure have recently given 
rise to some perplexing problems in connection with the 
design and service of aeroplane-engine crankshafts, the 
hulls of steel ships, axles and shafts in railway cars, motor 
cars and trucks, and other machine parts. The question 
whether structural parts 
subjected to repeated 
stress are in danger of 
fatigue failure has been 
discussed at considera 
ble length. The danger 
of fatigue failure seems 
to be an unimportant 
factor in determining 
the safety of structural 
parts, with the possible 

* . stroke 

exception of parts sub- 
jected to reversal of 
stress. The reason for 

this is probably found . . ^ , . ^ . 

, , . 1 II Fifl. 1. Type of repeated stress 

in the relatively small testing machine 
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2. Type to determine 
versed bending stresses 



number of loadings 
which most structures 
are called upon to with- 
stand, and in the fact 
that most of the load- 
ings are below the 
maximum safe work- 
ing value. On the 
other hand, the danger 



of fatigue failure is a major factor in determining the 
safety of many machine parts. 

Fatigue tests cannot readily be carried out with ordi- 
nary "static'' tensile testing machines. It is of course 
possible to make repeat loadings on a test specimen in 
such a machine, but the progress is very slow. Such a 
machine equipped with an ingenious automatic arrange- 
ment for applying and releasing load was used by Van 
Ornum in fatigue tests of concrete in compression, but 
the time required for even a hundred thousand reversals 
of stress was very great. 

A common type of repeated-stress testing machine is 
one in which a calibrated set of springs resist the tensile, 
compressive, flexural, or torsional stress set up in the 
specimen, and the deformation of the calibrated set of 
springs gives a measure of the force or moment acting on 
the specimen. Fig. 1 diagrammatically illustrates this type 
of machine which was used by Wohler, and has since been 
used by many other experimenters. The Upton-Lewis 
machine is of this type and extensive use was made of it 
in torsion tests carried out by McAdam. This type of ma- 
chine permits a fairly high rate of alteration of stress, 
and machines which have been run at 1,000 repetitions 
per minute have given results apparently trustworthy. 

The most common type of machine for reversed bending 
stresses uses a circular specimen acting as a rotating beam. 
This type was used by Wohler, and also by many later in- 
vestigators. Fig. 2 illustrates such a machine. The spec- 
imen is in the form of a bar of circular section, to which 
bending stress is applied by weights. The specimen is 
rotated by means of a pulley. At any instant the outer 
fibers are subjected to a stress varying from tension on 
one side to compression on the other, and the fiber stress 
at any point passes through a cycle of reversed stress dur- 
ing each revolution. As shown, the specimen is loaded at 
two symmerical points of the span, and between these two 
points the extreme fiber stress is constant for each ele- 
ment along the bar. This type of machine permits high 
speed of reversal of stress, speeds up to 2,000 r.p.m. hav- 
ing been successfully used. 

British experimenters have used repeated-stress testing 
machines, in which varying stress was applied to a spec- 
imen by means of the inertia of reciprocating parts. Fig. 
3 shows such a machine which can be used at high speeds. 
However the speed must be very closely controlled, as 
the inertia forces very with the 
square of the speed. Moreover 
friction on the guides causes 
some ' slight uncertainty as to 



stroke 





Fig. 3. British form of repeated Fig. 5. Short time repeated 
stress machine stress testing machine 
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Special form of repeated 
stress machine 



the magnitude of 
stress set up at each 
stroke of the crank. 

A repeated-stress 
testing machine de- 
pending on centrifu- 
gal force to produce 
cycles of stress is 
shown is Fig. 4. It 
is e^'ident that as the 
eccentric weights re- 
volve the specimen 
will be placed alternately in tension and in compres- 
sion. The characteristics of this machine are much 
like those of the inertia type; in fact it is a special form of 
inertia machine. A type of machine used by Arnold and 
later by other experimenters, is shown in Fig. 5. In this 
machine a specimen is repeatedly subjected to deflction 
of a given amount. Usually this deflection is sufficiently 
large to stress the material well beyond the elastic limit, 
and no very definite stress value can be computed. This 
machine is used mainly for short-time tests. Another 
short-time-test machine uses the repeated impact of a 
small hammer. The claim is made that impact-loading 
emphasizes local flaws better than a load which is more 
gradually applied and that thus it indirectly gives a better 
index of fatigue strength. Data however are lacking to 
prove or disprove this claim. 

Various repeated-stress-testing machines have been con- 
structed in which the cycles of stress were set up by the 
action of an electro-magnet energized by alternating cur- 
rent. Usually the stress was measured either by the de- 
flation of a spring or by the deformation of a standard 
test bar attached to the specimen. The speed of such a 
machine however is usually so high that there seems to be 
some uncertainty as to whether the successive waves of 
stress pass through the specimen without interference. 



Automobile Body of Very Light Weight 

Mention has been pre\'iousIy made in these columns 
of the influence of automobile engine design principles 
on the development of the aerial power plant and now 
we find that aerial designers are contributing to the re- 
finement of automobile construction, especially as relates 
to body construction. Our contemporary, Automotive 
Industries, describes a special five-passenger sedan body 
which is claimed to weigh only 120 lbs. for a car of 112 in. 
wheelbase. These bodies are constructed on airplane fuse- 
lage principles and are of a three-ply veneer combination. 
The great strength and light weight of plywood permits 
it to act as a sheathing and at the same time contribute 
considerably to the strength of the structure. The veneers 
usually employed consist of two plies of birch with a ply 
of mahogany between. The thickness of the material used 
in the construction of the conventional auto body is one- 
eighth of an inch. 



With gasoline rapidly approaching the 40c mark, it is 
understood that Alcogas, a substitute made from an al- 
cohol base, will shortly be placed on the market as a com- 
petitor. From inside interests, it is understood that this 
can be sold at a substantial profit at 40c. It does not car- 
bonize, contains no acid or corrosive, and is said to give 
more power. 
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i The New and Unusual in the Automotive Field 

i Crankshaft Cheek Milling; Machine for Large Motor Ship Engine Units — New Motor 
I Car Wheel Made From W^ood Indicates Many Advantages — Mead Valve 

I for Tires Works Differently 

J It will be t)\e policy of Automotive Manufacturer (as in Automotive EngineerinjE?) to present on these pages each month some 

^ car, truck, aeroplane, boat, tractor, engine or other unit which presents unusual and decidedly different engineering features 



Crankshaft Cheek Milling Machine 

Large and larger crankshafts needed for the greatly in- 
creasing sizes of Diesel and other motorship engines, have 
finally brought out several special tools for machining 
these units. Machining the outside surfaces of the cheeks 
of crank shafts upon a lathe is an expensive operation, 
due to the fact that there is a lot of lost motion and oper- 
ating expense during the time the crankshaft revolves 
in the lathe and no cutting is done. 

To eliminate this lost motion and operating expense, the 
Newton Machine Tool Works, Inc., Philadelphia, U. S. A., 
have recently developed the crankshaft cheek milling ma- 
chine illustrated in Figs. 1 and 2. 

The machine shown has a work table 72 in. long and 32 
in. wide and on this work table there is fitted the crank- 
shaft holding fixture, the top side of which is adjustable 
crosswise by means of a rack and hand operated pinion. 
This table has forward as well as reverse fast power 
traverse in addition to hand adjustment. The adjustment 
of the table will be controlled by a revolving screw and 
a stationary nut. 

There are six changes of gear feed to the table, obtained 
through sleeves on which the gears are mounted in an 
oil tight box and these sleeves are controlled by latch levers 
outside the cover. 

The main table has 30 in. of feed and hand adjustment 
along the base. 

Each cutter head is 40 in. in diameter over the cutting 
tools and each cutter head saddle has independent h?nd 
adjustment on its wing to permit the heads operating 
within four inches of each other, or at a maximum dis- 
tance between cutters of 30 in. 

On the top side of the crankshaft holding fixture, a pair 
of centers for holding the crankshaft, is fitted. The center 
on the right hand side of the machine occupies a rigid 
position and the center on the left hand side has hand 
adjustment to permit of its insertion into the centers of 
the crankshaft. 
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Both centers are adjustable upon the top slide, the max- 
imum distance between centers being 15 ft. The distance 
from the top of the main slide to the center of the center 
in which the crankshaft is to be placed, is 11 in 

Suitable hand operated arch clamps are provided for 
clamping cranks while being cut. 

Each cutter head is a solid steel casting with slots for 
the tools machined from the solid and the teeth of the 
driving gear cut from the solid in the rear of the head. 

The width of each wing on which the spindle saddle will 
be mounted is 56 in. and the actual length of each spindle 
saddle bearing on the wing is 50 in. The height of each 
wing above the floor is 18 in.and the height of the main 
base on which the main table is supported is 38 in. Cutter 
heads are driven by individual motor, through internal 
gears, the latter fully enclosed. 

Table is driven by motor of interlocking control type, 
so that in the operation of stopping the table, the motor 
•will stop first and in the operation of starting the two 
driving motors for cutter heads will start first. 



The New Dayton Discwood Wheel 

A new and improved disc wheel for automobiles and 
trucks has just been announced by the Dayton Automo- 
tive Wheel Co., Dayton, O. This new wheel, according 
to the officials of the compatiy, marks a distinct advance 
over any other wheel on the market. 

Figs. 3 and 4 illustrate clearly the appearance of the 
wheel. Instead of being made of metal however as is the 
case with other wheels of this type, this new wheel is 
made of wood. Hence the name "Dayton Discwood." 

The wheels are made from thin, rotary cut slices of 
wood glued together under great pressure. The grain of 
each piece running in a different direction from that of 
the piece next to it. This process of lamination makes 
the complete disc into a very strong, non-separable, non- 




Fia. 1- End view of the Newton Crankshaft cheek milling machine Fig. 2. Rear view of Newton machine showing electric motors and 

drive 
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Fig. 3. 



Close up view of the Dayton Discwood wheei for motor 
cars 



Nvarpable, but resilient whole, which at the same time is 
thoroughly waterproof. 

The wheel has undergone thorough and severe tests 
both in the laboratory and on the road, extending over a 
long period of time. These tests show remarkable results 
both as to strength and durability. For example, it was 
proven, so officials of the company say, that the new "Day- 
ton Discwood" wheel would withstand more than one 
hundred per cent more resistance to side strains than the 
spoke wheel. Road shocks, it is claimed, are distributed 
evenly throughout the wheel. 

Besides unusual strength, the wheel has the additional 
quality of lightness. It is approximately the same weight 
as i^he ordinary spoked wheel. Tire and fuel economy is 
c.i>e of the results of this quality. 

A point which will perhaps interests motorists and man- 
ufacturers more than any other is the ease and conven- 
ience with which the tire can be inflated. A practical pat- 
ented angle valve attachment is applied to the wheel in 
such a way that the tire can be inflated from the outstide 
face of the wheel. The accompanying illustration clearly 
indicates this feature. This advantage can readily be ap- 
preciated by anyone who has had anything to do with 
inflating tires on the conventional types of disc wheels. 
In fact it is claimed that if the wheel had no other advan- 
tage, this one feature alone would entitle it to first con- 
sideration in the selection of an automobile wheel. 

Any standard demountable rim can be used just the 
same as on the spoke wheel. Car owners can appreciate 
what this means. 

Aside from the wood disc, the basic construction of the 
wheel is exactly the same as the ordinary spoked wheel — 
the same hub, rim and other steel equipment that is usual- 
ly used being applied to the wheel. 

These wheels enhance the appearance of the car. are 
easily kept clean, and will not gather nor carry mud. 

The company back of the wheel has been manufacturing 
wheels in Dayton since 13S9. It has established an 
enviable record for making high quality product in vehicle 
wheels for more than half a century. The new ''Dayton 
Discwood" wheel for automobiles is a logical development 
in the wheel business. 



Mead T^.re Valve Works Differently 

How many automobile owners who seek to i?ei the ut- 
most from their tires do not lay the blame on the tire 
if it gives out prematurely? There are not very 




Fi3. 4. 



Pieasing appearance of car equipped witii Dayton Disc- 
wood wheeis 
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many. If the motorist were to search deeper for the 
real reason he would discover that in a great many 
cases the tire valve has something to do with the 
wearing out of the tire. If a tire is not inflated 
to the correct pressure at all times it cannot 
be expected to give the service that it is guaranteed to 
give, and if the valve is not capable of holding the air, 
the pressure cannot be maintained. A Canadian inventor, 
Lieut. Mead, has evidently discovered the true secret of 
the air tight valve, and hence the secret of getting all 
from the tire that it is supposed to give. 

The Mead valve, shown in Fig. 5, has been tested in 
every manner of test that a tire valve can be put to, by 
large tire companies, and they have found it in every way 
suitable. Automobiles equipped with them for sik months 
are still running on the air that was put in the tires at die 
beginning of the test, showing the great air retaining 
qualities of the valve. 

The construction of the Mead 
valve is very simple but insures 
thorough efficiency. It is con- 
structed so that in place of the 
old style small, light and delicate 
plunger operating in a solid shank; 
it has a heavy brass coil wire 
spring attached to a one-eighth 
inch brass tubing, through which 
the air passes when released by 
pressure on the plunger top. The 
air passes through two air port 
vents in the plunger, which is kept 
absolutely sealed under all condi- 
tions by the heavy spring. 

The plunger is held in position 
by a beveled shell, which is a sep- 
arate part and screws into the top 
of the shank. As all the Mead 
parts are standard in size, if this 
plunger should be injured in any 
may, which is very improbable, on 
account of the sturdy construc- 
tion, a new part can be put in, and 
thus all the trouble and cost of 
installing a new valve, as would 
have to be done in the case of the 
old style valve, is eliminated. 

The simple and certain princi- pig. 5. Part elevation, 
pie on which the Mead valve op- *S[;'**vaiJe ^^"""^ 
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crates, namely, that of a strong coiled spring, pre- 
cludes any possibility of leakage of air through the 
valve. No vestige of air can possibly escape until the 
plunger is pushed down far enough to bring the air port 
holes out of the shell in which the plunger works, the 
inside being conically bored. The moment that the pres- 
sure is released the spring immediately pushes the plunger 
back into this conical boring, and it remains hermetically 
sealed until deflation is again required. 

The construction makes inflation quick and easy, be- 
cause of the two large air passages which admit a large 
body of air. It transmits the entire contents of the pump 



American Entries in Gordon Bennett Air- 
plane Races 

America's three entries in the Gordon Bennett interna- 
tional airplane trophy races are on their way to France, 
where the race will be held at Etamps, near Pads, Sept. 
27-Oct. 3, 1920, over a circuit course of 300 kilometers 
(186.3 miles). The winner will draw a prize of 10,000 
fiancs from the Aero Club of France, the Bennett cup 
valued at $2,500 and many other prizes. 

The Gordon Bennett aviation trophy is put up under 
the rules of the Federation Aeronautique Internationale. 
The rules are changed each year as the art of flight pro- 
gresses, thus making it more difficult to enter without 
machines of the latest type, design and speed. 

Glenn H. Curtiss won the first race in 1909, using his 
biplane which though attaining a speed of only 47 miles 
an hour was more than fast enough to beat the seven 
other entries from European countries. Claude Graham 
White in a Bleriot monoplane won for England in 1910. 
He flew at 63 miles an hour. C. T. Weyman, an Ameri- 
can, brought the cup back to this country in 1911. using 
a Nieuport monoplane with a speed of 80 miles an hour. 
Jules Vedrines came over from France and returned with 
the trophy in 1912. He used a Deperdussin monoplane 
and made 105 miles an hour. Maurice Provost, another 
Frenchman, used a machine of similar make in 1913 and 
won out at a speed of 126.59 miles an hour. 

Great Britain, France and Italy are listed among the 
twelve entries as America's chief competitors; but Ger- 
many, barred from participating in the race, is believed 
to have entered four or five of her latest machines through 
the neutral countries, such as Holland, Denmark and Swe- 
den. Airmen are of the opinion that the winner of the 
race will have to make more than 200 miles an hour. 

All entries must carry sufficient fuel for the entire 
flight of 186 miles. Pilots may use their own fuel. This 
is mteresting because it means that all the new kinds of 
fuel on which individual companies throughout the world 
have been experimenting since the outbreak of the World 
War will be used. Synthetic fuels will be used in at least 
one American entry, that of the Dayton-Wright. Su- 
perchargers are not forbidden ; the assumption therefore 
is that superchargers will be used. 

Two of the three American planes are monoplanes, the 
Curtiss ^nd the Dayton-Wright. The army air service 
contestant is a biplane. 

In the Curtiss ''Arrow" the pilot's seat is far in the rear 
part of the body, about two-thirds of the distance from 
the nose to the tail. The plane has a short and stubby 
propeller, with streamlined hub. It has a monococque 
body. The wing is very thick, supported on each side by 
a single thick strut extending to the hub of the landing 



w^heel. It has a bird cage radiator, one on each side, as 
if slung on the running board of an automobile. It is 
powered with a Curtiss C-12, V type, 12 cylinder, 400 h.p 
motor. 

The Dayton-Wright "R-B" has a wing of three-ply wood 
veneer, instead of the usual fabric covering. The entire 
landing gear, including the wheels, is drawn up inside of 
the machine while in flight. The pilot simply turns a 
crank on the instrument board in front of him, and in 
twelve or fifteen seconds only the wheels fitting snuggly 
into portholes just back of the nose evidence the exist- 
ence of a landing gear. The same movement of the pilot 
in turning the crank also flattens out the wing, removing 
the curve which lowers the speed of the plane from 20 to 
35 miles an hour in landing, and in flight with the wing 
flattened out increasing the speed proportionately. The 
machine has a monococque body. It is powered with a 
special 250 h.p. Hall-Scott motor. 

The airplane entered by the United States army air serv- 
ice is known as the Verville-Packard and is of all Ameri- 
can design and manufacture. The motor of 500 h.p. was 
designed and built by the Packard Co. The new motor 
has a piston displacement of over 2,000 cu. in., and weighs 
approximately 1.94 lbs. per h.p. 

The Verville plane was designed and constructed espe- 
cially for this motor; it is not a freak racing plane, but 
built for both service and production. The plane itself 
has been developed by the engineers of the office of th'i 
chief of the air service at the engineering division at Mc- 
Cook Field. It has one strut supporting its wings on either 
side. All planes are of the tractor type. All three planes 
are small, and seat only one person each. ' 

The Curtiss entry will be piloted by Roland Rohlfs. 
chief test pilot for the company and former holder of the 
world's altitude record. Capt. Rudolph Schroeder, present 
holder of the world's altitude record, will pilot the army 
plane. The Dayton-Wright entry will be piloted by How- 
ard Rinehart, chief test pilot for the Dayton-Wright Di- 
vision of the General Motors Corp. 



Shortage of Gasoline in Canada 

Advertisements asking everyone to conserve gasoline 
are being run throughout Canada by oil companies. 
There is said to be a shortage of gasoline and it is re- 
ported that in the last few years the demand for crude 
peroleum, practically all of which comes from the United 
States, for the manufacture of gasoline in Canada, has in- 
creased more than 650 per cent. In the same period pro- 
duction has increased about 150 per cent. A shortage of 
crude oil and high prices necessarily follow. Pennsylvania 
crude is today costing $6.10 and Oklahoma crude $3.60 
per barrel at the w-ells, and these prices must be paid in 
American funds, which adds another 15 per cent. 

The oil producing companies claim to be sparing no 
expense or effort to meet the growing demand for petro- 
leum products, but notwithstanding the best efforts of 
these companies the demand is growing ahead of produc- 
tion by leaps and bounds. The only apparent solution is 
to use all petroleum products, especially gasoline, econom- 
ically and efficiently. Those who have studied the subject 
say that one-half gallon of gasoline per car is wasted daily 
in Canada through carelessness, the overuse of cars, and 
needless mileage, which means 200,000 gallons wasted 
daily in the country, or 73,000,000 gallons per year if all 
motor cars were operated every day. 
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New and Improved Ideas in Body Finishing 



Paii^ts and Varnishes in South Africa 

While South Africa is at present depending upon other 
countries, and in particular the United States, for its 
paint and varnish supply, the manufacture of these prom- 
ises eventually to be an industry of considerable import- 
ance there. The raw materials are being found in in- 
creasing quantities, in fact, almost inexhaustible supplies 
of earth pigments, ochres and oxides are said to exist in 
South Africa, from which practically every color may be 
obtained. Imports of ochres and of linseed oil are di- 
minishing. 

But although the local manufacture of paints is forg- 
ing ahead, the output is still far from sufficient to meet 
the demand, and the United States has a comparatively 
large field for exports of this class in South Africa. In 
1917 the total value of imports of paints and varnishes 
amounted to $951,615. The United Kingdom furnished 
goods of this character to the value of $951,615, and the 
share of the United States amounted to $206,301. In the 
trade in turpentine and substitutes, the United Sates 
ranked first with a value of $83,280 out of a total of 
^88,225. The United States also excelled as a source of 
supply for water colors and distempers, supplying such 
materials to the value of $31,481 out of a total trade valued 
at $57,064. But the United Kingdom had almost a monop- 
oly of the varnish trade, which amounted to $128,787, and 
in which the United States shared only to the extent of 
$15,816. Paints and varnishes of "all other kinds" were 
valued at $632,631, divided as follows. Great Britain, $495,- 
770; United States $95,724; Canada, $25,413; other coun- 
tries $15,724. 

Ready made paints for the jobbing trade are usually 
sold in lever tins, packed 48 tins to the case. The better 
class of goods for specialists are commonly shipped in 
closed cans of 2 and 5 gals, of imperial measure. Buying 
by weight is generally per 100 lbs., but some merchants 
prefer quotations on 112 lbs. As a rule quoting a net 
price is declared to bring quicker results than giving va- 
rious discounts, particularly inasmuch as the most common 
means of settlement in trade of this kind is by cash against 
documents. However goods are frequently placed through 
agents and different prices quoted, with terms of credit 
ranging from 30 to 60 to 90 days. 

White zinc is not used in large quantities and that 
which is imported is principally of British manufacture. 
On the other hand, white lead is extensively employed, 
and the United Kingdom is the chief source of imports 
While the British brand, "Genuine," is said to have a 
large sale and to be popular, there is a market for a line 
of not quite so good a quality. 

Colors in oils and japan are not used to a large extent. 
Dry colors are handled in large quantities in the form of 
water paints known by the name of distempers. Almos* 
every brand is on sale in South Africa. Carriage manu- 
facturers use dry colors in fairly good amounts. Enamels 
are also sold in the large trade centers, and are mostly 
of white and of fine quality. 



(pale copal) is employed for grinding. The pigments are 
first ground to a stiflf paste with the varnish in a cone 
paint mill, and then thinned out with turpentine. Ordi- 
nary glue withstands gasoline perfectly, and paints can be 
made by grinding the pigments with water as above and 
mixing them with glue size; but these paints are more 
transparent and therefore cover less than the oil paints. 
A washable distemper will also withstand gasoline. This 
can be made by mixing together 20 parts of casein, 3 
parts of strong soda solution, and 177 parts of whiting, 
or of a mixture of whiting and pigment, thinning out with 
water as required. — Exchange. 



Physical Tests for Paints and Vam.'shes 

All the big paint and varnish concerns realize the im- 
portance and value, in fact absolute necessity of physical 
tests as a reliable means of ascertaining the value of 
j)aints and varnishes for the purposes for which they are 
intended, and these far-seeing manufacturers maintain a 
competent corps of skilled workmen, whose duty it is to 
test physically every batch of finished products before 
it is allowed to leave the factory. Not only this, these 
same workmen test many of the raw materials before 
they are allowed to go into the manufacturing department. 

Of course all these establishments have chemical lab- 
oratories, and their chemists ascertain the degree of pur- 
ity of the various raw materials, but in addition to the 
chemist's report it has been found most advantageous to 
also have physical tests made. Physical tests are not in- 
tended to supplant chemical investigation, but the work- 
man who conducts the physical tests is intended to act 
with the chemist in an effort to ascertain everything pos- 
sible in the way of knowledge regarding any piece of man- 
ufactured goods. In this way while complaints are not 
altogether eliminated, they are reduced to the minimum. 
Experience has demonstrated to the larger manufactur- 
ers the wisdom and good business policy of having ex- 
perienced workmen subject all their finished products 
and many of their raw materials to the most rigid physi- 
cal tests, in order that the goods sent out may be as 
nearly **fool proof" as possible. They find that this pays 
and pays well, not perhaps in permitting the manufac- 
turer to get more per gallon for product than he would 
otherwise, but in eliminating complaints and fortifying 
the manufacturer for a show down when a complaint is 
made. 



A Paint to Withstand Gasoline 

A good enamel paint, provided it is properly dried, 
and especialy if it has been baked, will withstand gaso- 
line. Enamel paints are made in the same way as ordin- 
ary paint, only that in place of linseed oil enamel vanrish 



Progress of the New Zealand Kauri Gum Industry 

The kauri gum industry of New Zealand dates back to 
1868, from which time to 1886 the yield of the gum bear- 
ing lands in the northern province amounted to from 
2,000 to 4,000 tons annually, obtained by the most primi- 
tive methods. This increased in the following 20 years 
to an overage of 8,000 or 10,000 tons, which gradually 
declined until in 1916 and 1917 between 4,000 and 5,000 
tons only were obtained. The gum bearing swamps are 
the site of ancient kauri forests in which the deposits of 
gum are added to by the constant shedding from the 
kauri tree of its bark scales and leaf stems, on which 
little beads of gum have formed. Heretofore that ob- 
tained by digging, grubbing, hooking and tree climbing 
was all such as could be readily seen and handled, rang- 
ing from pieces the size of a nut to those weighing over 
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100 lbs. Now it is realized that in certain classes of soil 
gum also exists in a very fine state of division, and it is 
proposed to work this soil on a large scale by mechani- 
cal appliances. 



Strong Adhesive Made From Snails 
Many of the larger kinds of snails have at the extrem- 
ity of their bodies small white bladders filled with a gela- 
tinous substance. It has been discovered that this is the 
strongest adhesive known for the repairing of porcelain 
glass, etc. The substance is applied thinly to both sides 
of the fracture and the broken piece is tied firmly together 
so that all is held in place. A rather longer time for dry- 
ing should be given than in the case of ordinary adhe- 
sives so as to allow the natural glue to acquire the great- 
est degree of strength. When it is once really set the 
tenacity of this remarkable adhesive is astonishing. 



Attractive Painting for Business Vehicles 

The business vehicle, w^hether motor truck or wagon, 
deserves to be attractively painted, for the finely painted 
and varnished vehicle carries advertising possibilities of 
no mean order. Contributing to this in no small degree 
are the color selections. The ribbed body calls for spe- 
cially pleasing colors. Here are some of the colors which 
look well 'on the fibbed type of body. Chrome or milori 
green for panels; black for ribs and frame. Indian red 
glazed with No. 40 carmine; ribs and frame black, striped 
with English vermilion. Medium chrome yellow; ribs 
and frame of same color, and striped with fine lines of 
vermilion. Another style: deep English vermilion; ribs 
black and striped with fine lines of light English vermilion. 
Still another style: medium shade of carmine; ribs and 
frame black and striped in fine lines of gold. Olive or 
Brewster green look fine and good on the type of wagon 
body here referred to. In painting the running parts, 
make these parts without any exception, of a little lighter 
color than that given the body. Stripe in colors appropri- 
ate to the colors employed, size of job, etc. 

In painting wagons the advertising advantages should 
not be lost sight of. Every business wagon has certain 
advertising possibilities and these should not be destroyed 
or rendered void by a color selection which perhaps has 
only certain elements of durability. 

Durability is a great issue — perhaps the main issue — 
but the advertising advantages of the work — the power 
to attract favorable attention — is a point entitled to su- 
preme consideration. Color selection then cannot be too 
carefully made. The vehicle beautiful and the vehicle 
durable depend upon it. 



Proper Preservation of Brushes 

It always pays a large rate of interest on the invest- 
ment to give brushes the best possible care and treatment. 
They are the tools with which the painter builds up or 
tears down his business. Profit and loss are decided bv 
th eir use. More paint brushes are worn out or destroved 
through abuse than by a right use. Paint brushes that 
have become hard at the working end of the bristles may 
usually be restored to a state of usefulness by suspending 
them in a glass jar containing a solution of one part crys- 
talized sodium carbonate in three parts of water. Sus- 
pend the brushes in this medium so that they will swing 
free from the bottom of the jar, and confine the latter 



in a container warmed to a temperature, for fifteen hours, 
of 135 deg. F. Then wash out in soap suds and rinse in 
cold water. This same class of brushes may also be re- 
.<»tored to their original condition by immersing them in 
liquid varnish remover, then washing in denatured alco- 
hol. Brushes which through neglect or accident have be- 
come **saggy" can be restored more often than not to a 
normal condition by soaking them for a few minutes in 
hot turpentine. The same thing may be accomplished by 
an immersion in hot linseed oil. The varnish brush acci- 
dentally dropped upon the floor, if held at an angle ol 
65 deg., wMth a good volume of turpentine flowed over it, 
and then drawn over the edge of a putty knife, may be 
made workable at once. Turpentine however is not a 
good material in which to wash a chronically dirty brush 
It serves to loosen and set in motion the dirt atoms. The 
"lousy" brush, so termed by varnishers. is an unsavory 
tool. Instead of going to the expense of putting a brush 
so aflflicted through a series of cleaning operations, throw 
it away. The varnish brush moderately dirty may usually 
be cleaned by first washing thoroughly in raw linseed oil,, 
next in turpentine, and then working it in rubbing var- 
nish. In due time such a brush may be worked out and 
developed into practically a clean brush. Varnish brushes 
when not in use should be kept in a container, air tight, 
and holding enough finishing varnish without driers to 
cover the workig stock of the tool. 



Gasoline Increases, Crude Oil Decreases 

During the month of April the production of gasoline 
increased much faster than its consumption, so that .there 
was an excess to add to the reserve stocks. The produc- 
tion of crude oil however for .that month again ran be 
hind consumption so that stocks were decreased. This 
means, if it means anything, that oil refiners are getting 
a much geater quantity of gasoline out of the crude than 
ever before, so much greater in fact that a relatively large 
shortage of the crude is converted into a very considerable 
excess of motor fuel. 

For April the Bureau of Mines and Amer. Pe.troleum 
Institute report that the production of gasoline was 11,- 
421,843 gal. while the consumption was but 8,591,912 gal. 
The excess almost three million gallons, increased the re- 
serve stocks to 643,552,644 gal. 

In the same month the production of crude oil amounted 
to 36,349,000 bbls. and the consumption to 37,073,000 bbls. 
The shortage of 724,000 bbls. decreased the stocks on hand 
to 124,873,000 bbls. 

Both production and consumption w*ere slightly less 
than in March due to the shorter month, the daily average 
m each case being higher. If proper allowance be made 
for this, April was .the fourth successive month in which 
the consumption has exceeded the production, the differ- 
ence being made up either from stocks which have de- 
creased almost 5,000,000 bbls. this year, or from an in- 
crease in imports of Mexican crude oil. 



S. T. D. Motors, Ltd., is a new British incorporation 
which is said to represent the consolidation of Sunbeam 
Motor Car Co; with Talbot-Darracq, the latter itself a 
consolidation of the former Talbot and Darracq interests. 
The new company will be a very large one and may have 
a capital in excess of £4,000,000. 
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Current Automotive Metal and Supply Prices 

General Conditions the country over have improved Every effort is made to have the following prevailing 

Business materially in the last 30 days. Transportation prices (compared with last month's) accurate but none 

is slightly better, labor is showing a better is guaranteed. They are obtained through trade sources 

attitude toward work and greater working efficiency, pig. and may not be realized on small quantities : 

iron output for July was very high, almost a record month, , « , ^ , July 14 Aug. 2 

„ \, , , , ^ / '^c*^' Sulphuric, 660 ton 26.00 —28.00 18 00 —JO fin 

crops are all on the bumper order except wheat, of which Alcohol. Ethyl, 97 p.c i.gai, e.oo — 7 oo* s oo — 7 oo 

there is a large carryover, and money seems to be easier. Aiuminum,"^^^^^^ No.Tsi'/^' ^ - " ^'^o 

Indications are that by this time next month manufactur- Ammonium^ cL^^^^^ - '^^ " ''^ 

ers of all kinds will be upon a much sounder basis than at granular.... ib. .17 — .ig* .17 

- . . , Babbitt Metal, best grade lb. .90 qo 

any times since the early summer of 1914. Babbitt Metal, Commercial ib. .50 *?o 

Beeswax, natural crude, yellow. lb. 

Ironand July production of pig iron was 24,000 tons Srsu^mSshNYs'^sa p/ c rib ' 'i Z^'T 'i'-i ot 

Steel greater than that of June, although the daily |rotnSVi,5eWt,i-r = 4? 4 = ^ 

average was slightly less. Moreover the larger Sh^Hac, Orange, superfine.... ib. i so Var '^^ 

^i.rxt-' J 'jti - r . / T***' Metallic straits pig lb. *5i « 

part of this and considerable iron from storage (amount- Turpentine, spirits of crude . . 1*75 {H 

ing in some cases to 20 per cent) w^s sold and trans- ^ No. 7b1ie'*''calKl%^^^ H ~ '^^ H " 

ported despite prices approximating $50 a ton. Steel pro- •Nominal » . . .15 

duction was slightly greater than the previous month also. per ton- '^^"^'^^ 

^ ^ ^ ■ , . . , 2 X, Phlladelphla§ $48 15 

Copper and Copper and aluminum both continue verv H^. 2, Valley fumacet 45 00 ^ 

^, . r . , - X , I. ^ , Basic, delivered, eastern Pa 4?*na 1^ f®-^^ 

Aluminum quiet with prices firm. In the face of light Basic, valley furnace A ,S, ^ 44.40 

J i.- -J t xxi r • . . . Bessemer, Pittsburgh J? JX t ^^-50 

domestic and httle foreign business, produc- Malleable, Vaiiey f 45 qq, \ ^^-^o 

ing interests are maintaining prices. Freight advances are ^^loTt^stTe"-^"' ^'^^^ ^''^^^^^ ^'^^^ ! ^^i^Bc 

expected to increase prices, so sellers are not anxious. i^to°6^^ x %'^to'i^ ili"*^ lilnlif^ ' 3.52-.5.25C 

Lcadand Lead maintains the same price level, 9c New Rods-i% 'a^n^ and^B/is:::::::::: ff^'^ | lllzOl^ 

Tin York, although the brisk demand of mid-July pt?r^^a'n|anesl^Y%^l^ ^ '''''Tf'''%J^ illl^lfoc 

has disappeared. It is said that Britain is Spie'i^rfOT^^^^^ ^To Mto '^^'?-n^2 

shipping lead to this country. If true this will lower ''^^^^^^^'^'ofd^etST^' delivered som- sIm to.ooIJo 00 

prices. Consumers are not interested in tin, so the mar- Heavy steel scrap. Pittsburgh... 4000 

ket is unusually dull. Monthly statistics show that 1,660 Na Y cas^!^ Pit?s%uSh^^^^^^ 40*00 23.00 

more tons were delivered into consumption than arrived. ""^LTlift^^^^ to?7. " ' ''''' 

which predicates a higher price level shortly. FerrosiUcon prices at Ashland,' ky., Jackson and n at^t*. ». 

BOLTS AND NUTS " O. 

Zinc and Producers of zinc are taking care of the IP^^E?^"^? are from Nov. 1, i9i9) juiv m 

r^^^ ^ 1 1 t r , ? . . Machine bolts, c.p.c. and t. nuts ^ Augr. 3 

Other Metals demand for spot delivery only, being con- %x4ln.; Smaller and shorter.! 30 

tented otherwise to wait the turn of the s™fen&r^err^^^^^^ 30_io 

market expected in September. It is expected that the iemiifinl^hld 'hex 'nuts-' ^o""^^ 

freight advance will have an influence on this also. Anti- larger.' 50—10 ,a 

. -I ui . -7 XT I J -IT- ^/l^ and smaller 50—10 

mony is available at 7.25c New York, duty paid. Ferro- Tire bolts ;;;;;; 50 " fo"" 

silicon is easier. Mercury is up to $90 a flask. Sheets. brass, copper sheets, shapes, virgin metal, scrap 

hoops and bands are lower and easy to get on account of Copper, Lake, ingot ib. lolis ^%oi9^ 

considerable automobile cancellations. The premium on Copje?.' <§!sUng'^!\^..:;::::::::ib: 'il^ '^^ 

sheets is off for the first time in 5 years for this reason. Copp^t BheetS; cold JSiisi' ' ' * ' *ib' '— -^^^ 

Old Most of the old metals are quiet and unchanged Hi|h bmssT^Jds^.^.***®®^^*** *^ ^5^ 

Metals with the exception of lead. Steel and iron scrap f^^w brass wire and sheets! /iilb." 128% ifi. 

- , . , . , * r^w brass rods lb. 29 'nL^ 

are unchanged also, with the exception of car- Seamless bronze tubing ib. ' 

wheels, Chicago, up $2 a ton from the last quotation. ^ OM Met^f- ^ '^^ -33 

Chemicals The market is quiet and unchanged except for hfavy^"^.!^°"°!"':::::;:: :}| .oilzlJ^ 

the acids and coal tar products, which seem to Helvy machinW 'compoViiio^ *i7% .07 '^-.'oT^ 

have reached a firm price basis at last. Naval stores are l%^fbrass'o?'com??fcn^^ Jg^ •i?V4-??^ 

firm, although turpentine is down slightly from last month. crude rubber 

Other The oils show no change, Pennsylvania is still pa,a. upriver fine ib. toli^JU tofz^'Jz, 

Materials quoted at $6.10 a barrel with a premium for gPr}ver coarse^ . lb. .24 -24% :23 

spot delivery. Much gasoline is being added Plantation, first latex crepe... lb. .32%— .33 32% 

to storage, which now totals more than 650,000,000 gallons. Brown c^'SSe.'*tt''c^eii;::::i& ' H -JS^ 

All rubbers are weaker, in fact the rubber situation is petroleum products 

very serious, other large firms besides those mentioned Oil— Pennsylvania Crude ^lelio^^ ^^6 io^ 

1-1. ^.L 1. • • 1 1 TT. * Kansas and Oklahoma Crude.. •? ka ^'«;a 

last month being in critical shape. Hides are more ac- Gasoiine.Motor.garages.steel bbis. 30 Jo 

tive and firmer, with Bogotas quoted at 30 and dry hides Lu'iriSJtTnTbli^^^^ .28i?33 28i'33 

firm. Bogota goat skins are quoted at $1 @ $1.10. ^M^e'l-el'^'?:::: :l?z:li 1?z.1| 
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E. R. Bacon, who recently sold his interests in the Horizontal 
Hvdraullc Hoist Co., Milwaukee, to Gar Wood and associates, 
of the Wood Hydraulic Halst Co., Detroit, has gone to San Fran- 
cisco to take personal charge of the Edward R. Bacon Co., dis- 
tributor of the hoists on the Pacific Coast and in the Orient. The 
Milwaukee plant makes horizontal hoists exclusively, while the 
Detroit plant builds vertical types. Logan Wood, vice president 
of the Wood Company has moved his residence from Chicago to 
Milwaukee to be general superintendent of the local works. 

John N. Willys, president of the Willys-Overland Co. and of the 
Willys Corp.. this week enlarged his holdings in the Republic 
Truck Co.. Alma, M.ich.. and as.sumed the post of president of that 
companv. too. This was accomplished through his acquisition oi 
the stock held by Frank W. Ruggles, identified with the company s 
ownership for a long term If years, and prominent in its dovelop- 
ment to one of the largest motor truck manufacturers in the in- 
dustry. Ruggles retires from all connection with the company, a 
large 'number of other interests claiming his attention. 

Charles P. Grimes has joined the Franklin Automobile Co., Sy- 
racuse, N Y., In the capacity of research engineer. GHmes was 
in charge' of most of the dynamometer laboratory tests for the 
rroverjmient during the war, and is credited with being the man 
wlio first created successful motion pictures of air currents. Just 
previous to joining the Franklin organization, Grimes was with the 
Root & Vandervonrt Engineering Co.. and has also been connected 
at various periods with the Wheeler iSr Schebler Carburetor Co. 
and the National Motor Car & Vehicle Corp. 

B. G. Koether, wlio was advanced to vice president of the Hyatt 
Roller Bearing Co.. the early part of the year, has been made as- 
sistant «>Mieral manager of the Hyatt Division of tlie Gpneral 
Motors r'»rp. .Although he still remains a vice president of the 
Hvatt selling companv, Mr. Koether has reliniiuished h s duties 
as director of sales, and advertising work to devote his entiro 
efforts to boosting Hvatt production. This work will keep at 
the companv's plant at Harrison, N. J., where he has made his 
headquarters since leaving Detroit. 

F B. Speed, former engineer and production manager in the East 
for 'the Crane Engineering Co., has been elected vice president of 
the Federal Corp.. Westfield. Mass.. and will be in charge of manu- 
facturing and production. Fred Iv Wells, identified with financial 
and merchandising interest.s, has succeeded C. W. Dodson as 
tiea^-urer Th which has been making Liberty spark 

plugs exclusively, has organized a department for < "^""Z^^^c- 
Me of Croxford rim tools and another for the marketing of an 
electric socket plug. 

P W. Mine has been made general distribution manager Hares 
Motoi^. New York, with offices in New York City. Mr H>ne suc- 
ceeds E A. Travis, who has taken over the New \ork I^conio- 
,;ie bran^l the largest and n-ost important Docomobile sales 
ranch in the country. Mr. Hine xvas until recently Docomobile 
d vis on distribution manager. Prior to that he was assistant gen- 
era sale" ma^^^^^^^ of the Locomobile Co. He was connected 
with me Locomob Co. previous to Hare's Motors control for 8 

'^^Coh H. W. Alden, past president of the Sociey of Automotive 
Engineers Inc.. has been de.signated as representative of the so- 
.cieu on the Federal Highway Council Transportation Committee 
and a?so on the Committee of Sub-Grade in its relation to road 
surfacin^^^ Al.len is vice president of the Tinriken -Detroit 

Axle Co . Detroit. Mich., and is taking an active part m the de- 
velopment of highways and highway transportation. 

W. J. Dunston has rejoined his old chief Christian Girl, in ac- 
cent ne- the nositlon of chief engineer and factory manager of the 
Kalamizoo Ipr Ing & Axle Co., Kalanmzoo, Mich Dunstan for- 
> merlv served as chief engineer of the Perfection Spring Co., chief 
engin^er of thi sp^^ of the Standard Parts Co, and en- 

:|inecr wlUi the axle division. Standard Parts Co., respectively. 

Louis P. Mooers has resigned as chief engineer of the Ahrens- 
Fox Co rincinnati. a post he has held for several years, Mooers 
wa« at one tim*^ a prominent trade figure when as chief engineer 
of the Peerless Motor Car Co. he brought out the first four cylin- 
c'cr vertical motored American car built on foreign lines and 
adopted much of the European methods of construction. 

J H. Williams & Co.. 400 Vulcan Street, Buffalo, manufacturer 
-of drop forgings and drop forge tools, has arranged for a bond 
Issue of Sl.'iOO.OOO for proposed expansion. It has completed ne- 
gotiations for the purchase of the drop fp/^rejlepartment of the 
Whitman & Barnes Mfg. Co.. Chicago, with branch . plant at St. 
Catharines. Ont. J. Harvey Williams is president. 

George M. Graham has been elected vice president of the Fierce- 
Arrow Motor Car Co.. succeeding W. J. Foss who ^esigne^^July 
1 Mr. Graham went to the Pierce-Arrow Motor Car Co. from the 
Will vs -Overland Co.. and during his four years at Buffalo has suc- 
cessively held the place of assistant commercial manager, general 
sales manager and now vice president. 

W. H. Cowdry, president of the American Fork & Hoe Co^ and 
G B Durell. treasurer of the same concern, have become heavy 
stockholders in the D. M. Axle Co.. of which Durell now becomes 
president, treasurer and general manager and Cowdry chairman of 
the board of directors. Leo Melanowskl. automotive engineer. Is 
the inventor of the axle. 

Clarence D. Patterson, who for the last three years has been 
connected with the Paige Motor Car Co., Detroit, as closed body 
engineer has resigned to accept a position with the Locomobile 
Co Bridgeport. Conn., in their body division. Mr. Patterson Is 
well known In the trade as a capable designer and draftsman. 

Glenn L. Orr was elected secretary, treasurer and general man- 
ager of the Lansing Foundry Co., Lansing, Mich., and assumed his 
new duties .June 1. He has been connected with the Detroit Engine 
Works. Hunp Motor Corp.. Packard Motor Car Co. and the Bris- 
.coe Motor Co., Jackson, Mich. 



Kenneth A. Moore, formerly general agent of the New York 
Central Lines, has been added to the staff of the National Auto- 
mobile Chamber of Commerce as assistant traffic manager in the 
western district with headquarters at 1009 Ford Building. Detroit. 

Charles I. Ochs has been promoted to the position of general 
manager of the Eaton Axle Co.. Cleveland, O. Ochs has been 
assistant general manager .«*ince the Eaton Axle organization was 
placed in charge of the Axle division of the Standard Parts Co. 

Major T. T. Williams has been made executive manager of the 
Economy Baler Co., Ann Arbor, Mich. He was formerly with the 
Fackard Motor Car Co. as an efficiencv engineer, and during the 
war was in charge of the aerial photographich unit. 

Charles F. Herb has joined the Sinclair Motors Corp., New York' 
City, becoming vice president in charge of finances. Herb comes 
to the Sinclair company from the Hibernia Bank & Trust Co., of 
New Orleans, where lie was vice president. 

B. G. Prytz has been elected ir.anaging director of the S. K. F. 
Company, Gothenburg, Sweden. F. B. Klrkbride, vice president 
since the organization of S. K. F. Industries, was elected presi- 
dent to succeed Mr. Prytz. 

Harry B. Bannister has succeeded to the presidency of the Mun- 
cie Wheel Co., M uncle, Ind.. formerly held bv the late O. B. Ban- 
nister. John Kinneer has been appointed vice president and C. N. 
Waterhouse .sales manager. 

George A. Shoemaker has been appointed works manager of the 
Bound BnK)k Oil-less Bearing Co.. Bound hrook, N. J. He former- 
ly o«cupifd a similar position with tlie David Lupton Sons Co. of 
Philadelphia. 

Capt. L. E. Gossett. a graduate from the Motor Transport Corps 
of the U. S. Army will assist the Motor Truck dept. of the National 
Automobile Chamber of Commerce in the Rural Motor Express 
Division. 

Fred H. White is now assistant to the president of the Toledo 
Steel Products Co. of Toledo. For five years he was connected with 
the purchasing and service departments of the Willys-Overland Co. 

H. H. Edge has been succeeded as works manager of the Loco- 
mobile Co.. Bridgeport. Conn.. l)y E. L. Larson, formerlv with the 
Detroit Pressed Steel Co., Detroit. 

W. H. Radford, chief engineer in charge of all engineering and 
inspection for the Saxon Motor Corp., has resigned. He has an- 
nounced no plans for the future. 

Fred A. Blielow has be^n elei ted president of Carpenter Steel 
Co.. Reading, Pa., succeetiing W. B. Kunhardt. who becomes chair- 
man of the board of directors. 

H. J. Douglas has resigned as controller of Standard Parts Co.. 
Cleveland, and has been made treasurer of the Ewing Bolt & Screw 
Co.. Detroit. 

Claude Hall has left the J. C. Wilson Co., to become general 
superintendent of Reynolds Motor Truck Co., at Mount demons. 
Mich. 

Chauncey H. Murphy has l>een elected a director of the Locomo- 
bile Co., Afercer Motors Co., and Hare's Motors. 

Carl H. Page has been appointed director of sales and advertis- 
ing, Saxon Motor Car Corp., Detioit, Mich. 

G. F. Lewis and H. B. Tlhbltts have been added to the board of 
directors of the Stroniberg Carburetor Co. 



OBITUARY 

Charles Ethan Blllintis, founder of the Billings & Spencer Manu- 
facturing Co., died June 5 at his home in Hartford. Conn. He was 
84 years old. Widely known as an invertor in the hardware and 
tool line, Billings was at one time president of the American So- 
ciety of Mechanical lOnglneers and a member of its honorary coun- 
cil. He was active in civic affairs in Hartford, too, serving numer- 
ous terms in the city council, and having a large part In building 
its fire department. He was also active in l>anking affairs, having 
V)een president of the State Savings Bank of Hartford, and a direc- , 
tor of the Hartford Trust Co. 



Additional Notes of Parts Manufacturers 

Phlneas Jones & Co., 30,^ Market Street, Newark, N. J., manu- 
facturer of automobile and truck wheels, demountable rims, etc., 
has broken ground for the first unit of its proposed new plant at 
Libert V and Hillside Avenues. Hillside. It will be a one story, 
brick, and will give employment to about 200 persons. The com- 
pany has 7 acres of land at this location. 

Hydraulic Steel Co., Cleveland., recently offered 75,000 shares of 
stock to Its employees. All this was taken up at once and more, 
the exact total subscription being 84.988 shares. As a result of 
these purchases, approximately 45 per cent of the employees are 
now stockholders and own nearly 35 per cent of the common stock. 

Leeds & Northrup Co., 4901 Stenton Avenue, Philadeplhia, man- 
ufacturer of electric measuring instruments, has acquired three 
acres on Germantown Avenue, near Wayne Junction, for a con- 
sideration of about $35,000. It Is planned to use the site for the 
erection of new works. 

P. R. Piston Ring Co., Eau Clair, Wis., Is a new corporation or- 
ganized bv C. M. Pratt. Edward L. Ross and Joseph C. Culver, all 
of Eau Clair, to engage In the manufacture of piston rln^s and 
other parts and devices for the gas engine and automotive In- 
dustries. 
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What They Are Doing How They Are Prospering | 



Ford Motor Co. and Henry B. Ford & Son are about to be merged 
In a new Michigan corporation with $100,000,000 capital, organized 
i^J^R^^^^'^^^ 'The present capital of the Ford Motor Co. 

% ?t' "'^^^ P^*^ cash, patents and property, and the capital 
of Henry Ford and Son is $1,000,000 paid in cash. Both firms have 
assets which are out of all proportion to their nominal capital, 
the Ford Motor Co.. for instance, having cash on hand of ap- 
proximately $125,000,000, to say nothing of Its property and equip- 
ment worth on a replacement basis more than $100,000,000. The 
only stockholders in the new corporation are lliinry Ford, Mrs. 
Henry Ford and Edsel Ford. 

Columbia Axle Co., Cleveland. O., makers of one piece housing 
rear axles and front axles, have acquired the land and buildings 
of the Properties Co.. which lie adjacent to their present plant 
i^"r,^?*^"*P"^® acres of land, inrjproved with two large factory 
buildings, one of four stories and one of two. This gives the Oo- 
lumljla Axle Co. immediately the use of 300,000 sq. ft. of floor 
^P^^l- , ^- ^- r^arkhurst Is vice president and general manager of 
the Columbia Company, and will continue in that capacity. W. R. 
Hopkins Is president, Ben F. Hopkins is secretary- treasurer, R. B 
Fries is chief engineer and general sales manager, and R. J. Qoldie 
is factory manager. 

Ford Motor Co/s Milwaukee plant is to have an addition consist- 
ing of a two story building, 120 x 120, which will add 50 per cent 
capacity. At the same time, approximately $1,- 
000,000 will be spent in Increasing the capacity of the tractor as- 
sembling plant at Kansas City. Mo. At the latter place, 4% 
acres adjoining the motor car a?semblinfe: planr have been bought 
and plans made for buildings of 200,000 ft. of floor apace. It is 
expected that 600-700 workmen will be employed and a capacity of 
100 tractors a day reached. 

Bridgeport Motor Truck Corp., Bridgeport, Conn., will place on 
the market a series of 1%. 2% and 4 ton worm drive trucks. A 
dally capacity of 15 trucks is said to have been secured through 
the company's acquisition of the factory used for the production of 
RIker trucks while the war was in. progress. Standard parts have 
been used throughout Including Buda engine. Cotta transmission, 
Stromberg ci^uretor, Hartford automotive drive shafts. Spring 
Perch .springs and Ross steering gear. R. D. Campbell is presi- 
dent of the organization. 

Duesenberg Automobile A. Motors Co.. Incorporated under the 
laws of Delaware, has bought a 16% acre site on the outskirts of 
Indianapolis where a plant will be built Immediately. Plans call 
for an output of 2.400 cars the first year. This will be a high 
grade car to sell at $6,000 or more, and will have many unique 
features. The motor will be an eight, with cylinders in a row, 
the car will have four wheel brakes, and a special axle, and will 
be 400 lbs. lighter than any car of equal power. 

International Harvester Co., Chicago, has purchased a tract of 
140 acres on the outskirts of Ft. Wayne, Ind., on which a trucK 
plant will be erected immediately. It will cover about 12 acres. Is 
^'^^f^.^®^ to employ 1,000 and turn out 50 trucks a day. Subsequent 
additions will give employment to 2,000 more men. The Chamber 
of Commerce has agreed to provide homes to be sold the em- 
ployees on reasonable terms, and has arranged for the building 
of a belt railroad th the new site. 

Automobile Boat Co., 407 Shubert Building, Philadelphia, manu- 
facturer of seaplanes and other aircraft, parts, etc.. Is havinsr 
Fi^^f^PJ'^B*^?^ ^r^^^^,^ Audalttsla Street, and the Penn- 

fl^J^i^, The factory will be one story, 250 x 500 ft., 

and win be equipped for manufacturing and assembling. E S 
Napolis heads the company. a . ^ 

niriff*^.«'^?J**'*f ^S" ^AU^^}^^ ^^r^ Milwaukee. Wis., plans a branch 
&«^io ♦^"^L*^",^,-. u 9harles W. Nash, president, is leaving for 

^V.?"^ uPi^^^^'l^L^J?.*^ The company plans to build 

6o,000 vehicles In 1920-21. consisting of 45.000 cars from the Keno- 
sha plant, 10,000 fours from the Milwaukee plant, and 8,000 trucks 
from the Kenosha unit. » 

General Motors Co. will locate two im9)ortant plants on the 62 
acre factory site In the Buchanan Street ddstrict, oJInd iS^pids. 
Mich., purchased early in the Vear as the start of its development 
of the property. One plant will be for the manufacture of P?-igid- 
HonJI pow^^UnlS '^^^'^ manufacture of the Sunny 

o..??i***^ Vandervoort Engineering Co., East Moline. 111., will sep- 
arate the automobile and nwtor plants, running the two serar- 

?in^^««?^''?^l^^''* ♦i^- ^\ ^"teV ^'^en made ^general supliln- 

tendent of the entire automobile division, and Eugene Gruenewald 
conUiiues as general superintendent of the commercial motor 

Gardner Motor Co., New York. Is being formed to succeed to thp 
business and assets of the company of the same name with nlant 
''^J± ^V^^,^'^ ^- Qardnef will be presideiTt of^the new 

company. A stock issue of over $1,000,000 is being arranged the 
proceeds to be used in part for increased operations 

Orton Motor Co., Ltd., Petrolia. Ont.. has been incorporated with 
a capital stock of $500,000 by Alfred Orton. Detroit, M?ch^^^F^^ 
A Halstead. Port Huron. Mich.; John Fraser Petrollk aid 
others to manufa^-ture motors, engines, machinery, tools, etc 

Gray Motor Corp., Detroit, plans an assembling nlant' at Mil- 
waukee, where 100-150 cars a week will be turned oSt This will 
be an independent corporation however. Other similar assembling 
units in various parts of the country are planned. »*»»«"»o"ng 

oJ*®!!?'*"??"** Motors, Atlanta National Bank Building, Atlanta, 
Ga., plans the erection of a large assembling plant. The concern 
has been incorporated with $5,000,000 capital stock! W H Sea- 
brooke is president and Harry Short, secretary. 

^'"**L®'".,51®***^J'*"^!^.J^<>;' Kenosha, Wis., has broken ground for 
?. "ew building. 60 X 400, for final assembly, painting and Inspec- 
tion. This is expected to double the capacity of the plant 



Mauson Motors, Ltd., Toronto, has been incorporated with a 
capital stock of $1,500,000 by Ernest M. Dillon, 49 Regal Road; 
Kay T. BIrks, Room 50, 33 Rl<*hmond Street, W., and others to 
manufacture motor vehicles, engines, etc. 

Patriot Motors Co., Lincoln. Neb., is considering a branch plant 
In the Southwest, probably at Houston, Tex. It Is planned to in- 
crease the capitalization from $2,500,000 to $10,000,000 to provide 
funds for this addition. 

Cleveland Automobile Co., Cleveland, plant additions started 
some months ago have been completed. This new building unit of 
brick and concrete construction, will be devoted exclusively to 
painting and trimming. 

Magor Car Co., 30 Church Street, New York, manufacturerer of 
automobiles, has awarded a contract to William Hassen, Lawyers 
Building. Passaic. N. J., for a one story plant at Athenla. N. J., 
to cost about $30,000. 

Qeronlmo Motor Co,, Enid. Okla., plans the erection of an auto- 
mobile assembling plant in Tacoma The bodies and tops of th^ 
cars will be manufactured in Tacoma. and the plant will cater to 
Oriental trade. 

Ford Motor Co., Detroit. Mich., has awarded a contract to Horton 
& Horton, Inc., Dallas. Tex., for a local plant to be used for as- 
sembling, estimated to cost with equipment about $300,000. 

General Motors Corp., Detroit Mich., is considering the purchase 
of a site at Baltimore for a new plant to be used for a.ssembling 
and other operations for motoi trucks and automobiles. 

International Motor Co., West Front Street, Plalnfield. N. J., 
is negotiating for property at Baltimore as a site for the erection 
of a new motor truck assembling plant. 

Lewis Motor Mfg. Co., Fostorla. O., will soon call for bids for 
the erection- of a new plant, one story, 50 x 300 ft. R G. Lewis 
is president. 

Mutual Truck Co., Sullivan, Ind.. a Delaware corporation, has 
increased its capital from $50,000 to $5,000,000. 

Revere Motor Car Corp., Logansport, Ind., will constuct a $200.- 
OOO addition to its plant in the fall. 

Meteor Motor Car Co., Piqua, O., will increase its capitalization 
from $190,000 to $350,000. 




Fisk Rubber Co. has acquired the land and will erect a 25 story 
office building to occupy all of 57th Street, New York, between 
Broadway and Eighth Avenue, In the heart of Automobile Row. 
This new structure will replace two historic apartment houses pop- 
ular in New York 25 years ago, the Rutland and the St. Augus- 
tine. The acquirement of the combined properties by the new in- 
terests gives them a frontage on 57th Street of 240.11 ft., 100.6 ft. 
on Eighth Avenue, and 54.3 ft. on Broadway. The plans for the 
building, which were filed by the architects, Carrere & Hastings 
and R. H. Shreve, estimate the cost of construction at $2,500,000, 
and a first mortgage building loan of $5,000,000 at six per cent ha.- 
been underwritten by S. W Straus & Co. The estimated value 
of the operation, including land and building is $7,500,000. The 
construction work is to be done by the firm of Fred T. Ley & Co.. 
which is also one of the stockholders of the owning corporation, 
known as the 1767 Broadway Co., of which H. T. Dunn is the 

E resident. He is also head of the Fisk Rubber Co. Other stock- 
olders Include the Willvs-Overland Rubber Co., The Wlllvs Corp., 
and the Fisk Rubber Co. The new building will be tlie tallest 
of those structures north of the Times Square section, exceeding 
by five stories the United States Rubber Co. building which, at 
the time of Us construction several years ago, towered above every 
other structure in its vicinity. 

Detroit Steel Products Company's additions to the motor spring 
department at 2250 Bast Grand Boulevard make that company the 
laigest motor leaf spring manufacturing concern In the world with 
a capacity of 1,920,000 springs a year, enough to equip 45,000 cars 
and trucks a month, or about 540.000 vehicles a year. A new 
^^I¥,^. ^^^^^ storage bins— 242 x 65 ft. are Included in the 

additions to the plant. The new forge shops will be equipped with 
the latest machinery, as the new spring forming machine that 
forms, quenches and hardens the leaf In a single operation, and 
makes an eight leaf spring each revolution, requiring about one 
mhiute. 

Marlin -Rockwell Corp., 347 Madison Avenue. New York, will hold 
a special meeting July 18 to arrange for the sale of certain divi- 
sions of the company, including the radiator division, with machin- 
ery and equipment now In use; asbestos division, embracing all of 
the so-called Heany projects, with machinery and equipment, to- 
gether with the plant on Willow Street. New Haven. Conn.; and 
the sporting goods division, including all business relating to the 
manufacture of firearms. Ralph A. Gamble is secretary. 

t«kn?[!!H'^i'*?LJ^^^- ^^-^ Fostorla. O.. recently organized, has es- 
RoirlS*^®^? T t^"^PO/ai'y factory and plans to erect a new plant. 
Ralph C Lewis, formerly general manager Beaver Mfg. Co.. is 

^^^^n}^''i.LfAr-F'r^''^^^^^1' ^^^'•"leriy production manager Common- 
wealth Motors Co., Is vice president: E. J. Bouchard, treasurer, 
and Joseph E. Krapp, secretary. The company will manufacture 
marine engines and expects later to make automobile motors. 
William Cramp A Sons Ship & Engine Building Co., Richmond 
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Gray Motors Corp.. Detroit, has purchased the Gray Motor Co. 
for approximately J4, 000,000. The latter corporation has been an 
established enterprise in Detroit for many years. F. F. Beall, for- 
merly with the Packard Motor Car Co., is general manager of the 
new concern, and William H. Blackburn, formerly with the Cad- 
iliac interests, will be factory manager. The stock will be under- 
wrftten by New York and Chicago bankers. 

United States Rubber Co., Broadway and Fifty-eighth Street, 
New York, has filed plans for a new plant at Hartford, Conn., for 
its subsidiary organization, the Hartford Rubber Works, special- 
izing in the manufacture of automobile tires. It will be located 
on Park Street, and will cost $3,000,000, Including equipment. An 
electric power plant to cost $264,000 will also be erected, as well 
as a building for employees to cost $402,500. 

Evinrude Motor Co., 279 Walker Street. Milwaukee, which is 
erecting a new foundry and machine shop, 200 x 300 ft. on Atkin- 
son Avenue, to be ready about Dec. 1, will manufacture, in addi- 
tion to a gas engine motor set for rowboats and canoes, a farm 
oil engine. Inquiries and purchases of new equipment are being 
made. C. J. Meyer is president. 

Ladish Drop Forge Co., Cudahy, Wis., which recently Increased 
its capital stock from $300,000 to $700,000 has completed a live 
year building program and is now occupying a new shop, 80 x 
300 ft. The power house has been doubled in size. The plant is 
employing 750 men in three 8-hr. shifts. C. L. Coughlin is vice 
president and general manager. 



Body Builders 



Ford Motor Co., I>etroit, has selected Iron Mountain, Mich., as 
the site of a woodworking plant for manufacturing semi-finished 
and finished materials for passenger and commercial car bodies. 
A tract of 3,000 acres on the Menominee River at Iron Mountain 
has been purchased. A sawmill, planing mill and steam generating 
plant will be established immediately. Later buildings will be 
provided and equipped for the manufacture of complete bodies. 
K. G. Kingsford of Iron Mountain is in charge. 

Central Auto Top Co. of Indianapolis, Ind., organized as a part- 
nership in 1912, has been Incorporated under the name of Central 
Auto Top & Leather Co. and will continue the same line of busi- 
ness and broaden its operations by the manufacture of leather prod- 
ucts, such as belts, fan belt, automobile clutch leathers, leather 
specialties and belt repairing. The original company made auto- 
mobile tops, victoria tops, seat, tire, radiator and hood covers, 
dust hood, door hand pads, back pads and repairing. 

Limousine Top Co. changed its corporate name to Limousine 
Body Co., Kalan^azoo, the capitalization has been increased from 
$200,000 to $50,000. Manufacture of tops has been discontinued and 
riroduetion Is being confined to bodies exclusively. Work is pro- 
giesslng rapidly on the dry kiln being erected and will insure a 
..^iger supply of raw material for f ranges. 

Irvin Robbins Co., Indianapolis, manufacturers of automobile bodies 
is completing a large addition to its manufacturing plant, the new 
building being 400 ft. long with one floor devoted exclusively to 
bench work. The company is also erecting a modern boiler house 
and is installing sufncJent boiler equipment to provide for further 
enlargement. 

Mullens Body Corp., Salem, O., earnings for the first six months 
this year ran at the rate of $100,000 monthly after taxes. The 
company has recently declared the regular quarterly dividends 
on the common stock and $2 on the preferred, both payable 
August 1 to stockholders of record, July 17. 

New Jersey Auto Painting A Body Co., and the Visible Gasolene 
Co., have been formed as two separate concerns by William B., 
Herman J. and Edward J. Glacken. with offli*es at Frellnghausen 
Avenue and Mitchell Place, to manufacture automobile bodies and 
gasoline measuring equipment respectively. 

Edward G. Budd Mfg. Co., Twenty-fifth Street and Hunting Park 
Avenue, Philadelphia, manufacturer of steel automobile bodies, spe- 
cial steel stampings, etc.. has arranged for a bond issue of $1,000,- 
000 to be used lor expansion. Its present plant totals about 850,000 
sq. ft. Kdward G. Budd is president. 

Ideal Body Co., Madison, Wis., has been organized to manufac- 
ture open and closed passenger car bodies, truck bodies, cabs, etc 
The building formerly occupied by the Fox Motor Sales Co. at 
Madison has been equipped for quantity production of bodies. 

Haynes-lonia Co., has taken a contract from the Olds Motor 
Co. of Lansing for 12.000 auto bodies and increased production In 
its plant beginning August 1. The Ionia plant will also begin 
making closed car bodies for the Grand Rapids plant. 
' Smith & Patten Motor Sales Co., Defiance, O., has been incor- 
porated at $200,000 and a second story will be erected to the plant 
now occupied by that company and will be used for the manufac- 
ture of automobile and motor truck bodies and tops. 

McDermott Body Corp., maker of automobile truck bodies, has 
purchased the property at the southwest corner of Van Alst Ave- 
nue and 30th Street. New York, containing 20,000 sq. ft., on which 
it will erect a two story plant. 

Bay City Auto Body Co. is now enlarging and remodeling Its 
quarters. The company, which is a builder of commercial automo- 
bile bodies, expects to be producing two a day within the next 
few weeks. 

Kaiserman Auto Top Co., 1408 Oxford Street, Philadelphia, man- 
ufacturer of automobile tops, has acquired a three story building at 
6-i2-44 North Sixteenth Street, for the establishment of a plant. 

Atlantic Convertible Auto Body Co., Jamestown, N. Y., has been 
Incorporated with a capital of $50,000 by J. T. Morrison, F. C. 
Congrove and J. D. Curtiss, to manufat ture automobile bodies. 

Detroit Weatherproof Top Ce., Corunna, Mich., will soon call 
for bids for a one story plant, 100 x .565 ft., to cost about $200,000. 
for the manufacture of automobile bodie.^ for closed cars. 

Lorain Auto Body Co., Lorain, O., has been organized to manu- 
facture automobile bodies and has acquired the plant of the Schlll 
Pleasure Boat Co.. Lorain. S. J. ^\1rtz is president. 

Carvan Coach Works. New York, has been incorporated with a 
tapital stock of $50,000 by J. C. Hines. A. H. Seymour and F. L. 
Welllver. 43 Exchange Place, to manufacture automobile bodies. 

Erdman-Guider Co., 2290 Woodward Avenue. Detroit, manufac- 
turer of automobile tops, has commenced tlie erection of a one 
and three story plant, 30 x 130 ft. to cost about $75,000. 



Mercury Body Co., Lexington, Ky., has been incorporated with a 
capital of $100,000 by C. E. McCormlck. Guy Huguelet and L. G. 
Pulliam. Jr., to manufacture automobile bodies, etc. 

Eastern Auto Body Co., Bridgeport, Conn., has completed plans 
for a' new one and one-half story plant on Llndley Street, 60 x 
90 ft. to cost about $35,000. 

Automotive Trailer Corp., Springfield, 111., has plans for the im- 
mediate erection of a new unit for the manufacture of motor 
trailers. 
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WAMT 




Wanted: — West Tire Setter No. 3, in good condition. 
A. E. Stevens & Co., Portland, Me. 

For Sale: — Wheelwright and auto repair business, es- 
tablished over 25 years. Very- conveniently located. 
Obliged to sell because of de^th of former owner. For 
particulars, address G. H. Blume, Railroad Ave., New 
Rochelle, N. Y. 

WANTED 

Foreman painter in first-class automobile factory in 
Boston, employing from fifteen to twenty painters on cus- 
tom work ; state age, experience and reference. Address 
Foreman Painter, Automotive Manufacturer, 25 Elm St., 
New York City 

WANTED — Mechanical draftsman or designer familiar 
with tractor or truck. Write giving age. experience and 
salary expected. Emerson-Brantinghan Co., 2723 Univer- 
sity Ave., S. E. Tractor Works, Minneapolis, Minn. 

PATENTS 

Patents — H. W. T. Jenner, patent attorney and mechani- 
cal expert, 622 F St., Washington, D. C. Established 1883. 
I make an examination and report if a patent can be had 
rnd exactly what it will cost. Send for circular. 
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Asbestos 
Bra^e Lining 



Play It iSafe 

l^rake lining amounts to a few cents in your total production cost 
per car. 

Yet it may jeopard the entire investment of the purchaser — and 
your reputation. 

If, after a few weeks of running, the owner is put to the necessity 
of an early replacement of his brake lining, is he likely to feel that 
his investment or even his life have been properly safeguarded dur- 
ing that initial — and often uncertain — period? 
• So play it safe — see his Safety Made Certain. 

Install as factory equipment the same, dependable S-M-C Asbes- 
tos Brake T-ining as is being used so much for replacements in 
those repair shops and garages that provide maximum service and 
satisfaction. Its use means 

Safety Made Certain 

for your customer, his investment and your reputation. 

STAYBESTOS MFG. CO. pSd^phK-a 

The Modern Factory, devoted exclusively to the 
manufacture of brake and transmission linings 
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'*The raw materials used in a 'CatcM*])il- 
lar' Tractor cost more than most other 
tractors sell for.-* We are justly proud 
that Raybcstos Molded Clutch Facing- 
has been chosen for such arduous serv- 
ice under such a policy. 

THE RAYBESTOS COMPANY 

Faetoriit: BIUDGEPORT. CONN. iPETEfftBOROUGH. CANADA 

Brandies : 

Detroit, San Friiiuisco. 

979 Woodward Avenuo • 1103 Chronicle Building 

ChlcERO. Washington, I). C. 

1102 South Miehlican Avenue 107 Coluinbian Building 
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Dual Valve Motors in Expanded Pierce Truck Line 

Conservative Buffalo Firm Expands Line of Trucks and Add Tractor, All Equipped With^ 
New Dual-Valve Motor, for Which Economy and Greater Power Are Claimed 



FOLLOWING the precedent set in its passenger cars, 
the Pierce-Arrovv Motor Car Co., Buffalo, N. Y., has 
adopted the dual-valve motor, so-called, for use on its 
motor trucks. Not only that, but the line has been ex- 
panded by the insertion of a 3>4 ton unit between the 2 
and 5 ton sizes, and has added a tractor. This gives a 
very complete line covering practically the whole range 
of heavy work. The addition of the dual-valve engine 
is said to give all of these units greater power, which is 
reflected in superior hill climbing ability, and also better 
fuel economy. In fact the Pierce Company claims 30 
per cent more power, 50 per cent greater hill climbing 
ability, and 20 per cent more economy in fuel consump- 
tion. 

These results have not been brought about by the ad- 
ditional valves alone, although the use of four valves per 
cylinder, two exhausts and two inlets has a tremendous 
influence. But this is materially increased by the" use of 
double ignition, which gives two simultaneous sparks in 
each cylinder at the 
opposite ends of the 
combustion chamber. 
Through this combi- 
nation the fresh 
charge of combusti- 
ble gases is not alone 
greater than it would 
be with single valves, 
but is drawn in more 
quickly, and is ig- 
nited and exploded 
much more quickly. 
This makes for great- 
er power, but is fur- 
ther increased by the 
double exhaust valves 
which permit taking 
out the burned gases 
more quickly and 
more thoroughly, so 
there is less dead 




gas left in the cylinder to dilute the incoming charge, in 
addition to which the cylinders are cooled better. 

Coming as it does after two years of continuous exper- 
imentation on the part of the Pierce Company, which had 
previously adopted the double valve motor for its pas- 
senger cars, after equally painstaking experiment and re- 
search, this may be considered as setting the final seal 
of approval upon this type of engine for all automotive 
uses. 

While this is an epochal step, the trucks other than 
this follow accepted Pierce lines very closely, and the de- 
tails of the tractor are not available. The 3>^ ton truck 
described herewith shows no radical departure. It has 
the same general appearance as will be noted in Fig. 6, 
with the flexible frame, the same type of radiator with 
cast fins at the top, same shaped hood, same springing, 
same straight front axle, same worm drive rear axle, only 
the steering post showing slight changes. This steering 
post is set up at less of an angle with the vertical and tl.e 

driver's seat brought 
forward slightly to 
compensate for this. 

In general the unit 
power plant is lo- 
cated at the front 
end of the chassis, 
shown in plan view 
in Fig. 5, driving 
back by hollow shaft 
with two flexible 
joints to transmis- 
sion located amid- 
^ ships. This gives 
four forward speeds 
and drives the over- 
Tiead worm through 
hollow shaft .with 
two universal joints 
one at each end. 
Rear .axle is of the 



Side view of the Pierce engine, which has four valves per 
cylinder and gives unusual power 
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full floating type with wheels on Timken taper roller bear- 
ings. Semi-elliptic springs are used both front and rear, 
the fronts shackled at rear end only and the rears at both 
ends. This model is made in two wheelbase lengths, 13 
ft., 6 in. standard and 16 ft., 6 in. long. The former will 
take a body up to 12 ft. in length and the latter an extra 
long body up to 15 ft. long. 

The engine which is shown in the external view Fig. 1, 
longitudinal section, Fig. 4, and cross section Fig. 7, is 
of the four cylinder T-head type, with in. bore and 
6^ in. stroke. The S. A. E. horsepower rating is 32.4, 
but at the governed speed of 1,200 r.p.m. it will develop 
about 60 horsepower under normal conditions. The four 
cylinders are cast in a block, and have removable cylinder 
head. This makes the valves and combustion chambers 
more accessible, and permits of keeping the vehicle in 
better running condition through easier carbon removal 
The dual valve operating parts are entirely enclosed by 
four cover plates held in place by large wing nuts. Valves 
are automatically lubricated from the crankcase and may 
be easily adjusted by removing the covers. Crankcase is of 
cast aluminum with supporting feet on the largest diameter 



enclosed. Gear sh.ft and brake levers are mounted on 
the removable clutch housing as are also clutch, brake and 
accelerator pedals. This arrangement makes a particularly 
neat compact control group. 

Cooling is by water, circulated by centrifugal pump, 
with thermostat mounted on water outlet of cylinder 
jackets. Vertical finned tube radiator with cast upper and 
lower tanks is mounted at front end of chassis on project- 
ing radiator feet, with spring beneath each bolt to allow 
frame flexure w-lthout stressing the more delicate radia- 
tor. Beneath the radiator feet are fabric pads also. 

Large diameter, four-bladed pressed steel fan mounted 
on adjustable roller bearings is driven by belt from crank- 
shaft pulley. Ignition is by Delco-Pierce double spark 
system, including generator and storage battery to provide 
current for both ignition and electric lighting. There 
are two sets of contacts, distributors and coils acting in 
exact synchronism and providing two simultaneous sparks 
in each cylinder. The battery is a special heavy duty type, 
designed for trmrk service. Carburetion is by special 
Stromberg Model M-3 carburetor mounted on short inlet 
manifold attached to cylinder casting. All air is pre- 




Flg. 6. Side view of the new Pierce ZVa ton truck with body 



of the flywheel housing. Forward from these a shelf ex- 
tends along either side, upon which are mounted the ac- 
cessory units, water pump and generator on right side, 
ignition distributor and starting motor on the left side. 
This arrangement distributes the units so that all are 
more accessible. 

The engine suspension is three point, two points at 
the rear by crankcase arms as just mentioned, and a for- 
ward point, consisting of a large diameter trunnion on the 
front end of the crankcase. this forged steel unit being 
bolted to the side frame brackets by a single bolt on 
either side. The rear end arms also rest on frame brack- 
ets with fabrjc pads between to cushion vibration. 

The crankcase is large size, is mounted in three main 
bearings of liberal size. Connecting rods are of heat 
treated special alloy steel forgings, with ample bearing 
surfaces. Both crankshaft and connecting rod big end 
bearings are bronze lined with hard white babbitt, reamed 
to accurate size and. alig^iment. Camshafts are one piece 
forgings with integral cams, mounted in bronze bearings 
and driven by silent gears at the forward end. The gov- 
ernor of the independent centrifugal throttling type is 



heated by exhaust manifold passing through cylinder 
block. A hot weather air regulator is provided. Lubri- 
cation is of the full force-feed type, with geared pump in 
the bottom ot oil sump supplying oil to all bearings and 
gears under pressure. Double strainers permit using the 
oil over and over without danger. 

As in all other Pierce trucks, final drive is by worm 
gear, with worm mounted above the gear in a central 
housing of the bowl type. This is a heavily ribbed steel 
casting, into which alloy steel tubes are shrunk and pinned, 
these tubes supporting the road wheels. Forged steel brake 
supports are bolted to the flanged steel sleeves fittings on 
the axle tubes and bolted to the axle housing to provide 
case of disassembling. Axle shafts are heat treated steel 
of generous diameter, splined at both ends. Worm and 
worm wheel are mounted on large ball bearings with spe- 
cial heavy self-aligning thrust bearings to take driving 
stresses. Diflferential is of the spur gear type, mounted 
within the worm gear and flooded with lubricant. 

Internal expanding brake shoes are supported on forged 
bracket bolted to sleeves on axle tubes, these sleeves also 
carrying the spring seats. Brake drums are heavy steel 
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driven from th^ front end of the inlet camshaft, with all 
levers and connections entirely enclosed. 

Clutch is mounted with the flywheel housing, and is of 
the multiple ivy disc type. Working parts are entirely 
pressing bolted to wheels and flanged to resist distortion. 

Frame is of heat treated pressed channel section steel, 
tapered at the forward end, as Fig. 6 shows. Brackets 
carrying bumper and front springs are bolted to extreme 
forward end. There are four cross members, a light one 
at the front end, largest and heaviest directly under the 
driver's seat, the rear support for the transmission, and 
that at the extreme rear end. These can be seen in the 
chassis plan, Fig. 5. 

Steering gear is of the semi-reversible screw and nut 
type, located on the left side. Column is inclined at a 
slight angle and braced to the dash. Wheel is 20 in. in 




Fig. 7. Cross section of the new dual-valve Pierce truck motor 
which develops 69 horsepower against a rating of 32.4 

•diameter, this extra large size giving easy and comfortable 
control of the vehicle. 

Speed with standard solid tires is 16 m.p.h., and with 
44 X 10 pneumatic tires 22 m.p.h. In this latter combina- 
tion, the governor is set at 1,350 r.p.m'. Other details will 
be apparent in the illustrations. 



Canada's Tariff 

A commission to revise the tariff of Canada began ses- 
sions in Winnipeg Sept. 15, and after the opening meet- 
ing the commission proceeded to British Columbia to 
take evidence on the Pacific coast. The commission con- 
sists of Sir Henry Brawton, minister of finance, chairman; 
J. A. Calder, president of privy council, and Senator Rob- 
ertson, minister of labor. Hearings will be held at many 
cities between the Pacific and Atlantic. 



Successful Year's Flying on London-Paris 
Route 

Mr. Holt Thomas, in the course of a letter to the Times, 
(London), on August 25, dealing with a year's running of 
the "Airco Express," and pointing out that out of 1,535 
flights scheduled 1,444 were completed, states: "Although 
the air route between London and the Continent is one 
of the worst, climatically, in the world, only 83 air jour- 
neys during 323,355 miles of flying were prevented by 
weather. This should not, by the way, be taken to mean 
that flying was prevented altogether on as many as 83 
days. Half a dozen machines are often scheduled to depart 
at various times during the day; and whereas weather 
conditions may cause a flight in the morning to be aban- 
doned, it may be found perfectly feasible to get machines 
away during the afternoon. Thus even on a day when the 
weather is very bad, only one, or perhaps two, flights out 
of say six, need be cancelled. 

'*It has been argued that the aeroplane is a frail ve- 
hicle, unreliable mechanically. Well all one need say in 
this respect is that less than six of the 1,535 scheduled 
flights were prevented by mechanical defect, and only 
about 30 interrupted through any compulsory descent 
while en route; and in the case of such landings, as a re- 
sult of mechanical trouble, the delay has as a rule been 
very slight indeed. 

*'\\'hen I started this London-Paris service I ventured 
the prediction that in our first year's flying we should at- 
tain about an 80 per cent efficiency. Actually it works out 
in round figures, at 94 per cent. One is justified there- 
fore in saying that flying at 100 miles an hour is already 
commercially practicable." 



Making Wood Fire Resistant With Paint 

Fire retardent paints are the most practical means so 
far discovered by the Forest Products Laboratory by 
which small amounts of wood can economically be n^ade 
fire resistant. The only other known methods of decreas- 
ing the inflammability of wood are to keep it wet, or to 
inject into it certain chemicals under pressure. These 
methods, though more effective than painting, are usuallv 
either impracticable or too expensive to be considered. 

Ordinary calcimine or whitewash has proved in tests to 
be as fire resistant as any paint covering tried. It is cheap 
and conventient to use. Although it will not prevent the 
burning of wood exposed continuously to a high heat, 
a good coat of calcimine on wood will decrease the danger 
of a blaze spreading from burning cigarettes, sparks, 
matches and similar small sources of fire. Calcimine is of 
course more effective for inside than for outside use. 

For exterior use numerous patented fire retardent paints 
are available. An effective outdoor paint which has been 
developed at the Forest Products Laboratory consists of 
linseed oil, zinc borate, and chrome green. This paint has 
maintained its fire resisting properties through more than 
three years of exposure to the weather. 



An aerial mail service has been established in New 
South Wales, Australia, connecting Lismore, Casino and 
Tenterfield. The initial flight with the landing at Casino 
took 75 minutes. The distance by road is 100 miles, 
through one of the most beautiful and wealthy sections 
of the entire Australian continent. 
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Big Scale Home Building by Motor G)rporation 

Elaborate Methods of Solving Housing of La bor Problem as Worked Out by General Mo- 
tors Corporation at Flint, Mich. — Types of Buildings Constructed — Materials Used 



ONE of the biggest problems which all manufacturing 
industries have had to face in recent years is that of 
housing accommodations for their help, that is, modest 
homes for all forms of labor. Those industries which have 
been particularly and unusually busy have found this to 
be a most unusual problem, and one that required their 
best brains and a great deal of time and money in solu- 
tion. And it had to be solved, as without housing there 
could be no increase in working forces, without additional 
labor there could be no expansion, to go without expan- 
sion under rapidly increasing prices all around was to 
stand still or lose ground. 

The automotive industry was particularly hard hit in 
this respect, as it showed an almost universal demand for 
a 50 per cent increase in output during 1920 as compared 
with 1919. The latter year too showed almost as heavy a 
gain over 1918. The way in which one large automotive 
company. General Motors Corp., handled tliis delicate sit- 
uation at Flint, Mich., is fully described by Chester Shafet 
in the American Carpenter and Builder. 

In the construction and practical completion of a city 
of 950 homes in less than a year the Du Pont Construc- 
tion Company of Wilmington, Del., serving for the Gen- 
eral Motors Co. at Flint, Mich., has shown the method for 
coping with a difficult housing problem. Starting on May 
1, 1919, the houses were completed in the main, by Dec. 1. 
being fitted with w^ter, gas, sewer and electrical connec- 
tions. Some minor details held up by cold weather, and a 
few stretches of paving remained to be completed. By April 
of this year the homes were occupied by employees of the 
General Motors Co., who will handle the costs, ranging 
from $3,000 to $7,000 on a time-payment plan. 

Standardization of operations allowed for the rapidity 
of work on the project. Each job was organized into a 
department. Each department had its foreman and its 
regular gang of workmen. One department did the rough 
framing, another the exterior trimming, while a third did 
the interior trim. 

Painting, plastering and all other operations were han- 
dled in the same way, thus giving experts and experienced 
workmanship on all details. Thirty types of houses were 
erected. 

The streets in the project are of asphalt. Storm and 
sanitary sewers are provided. In pouring foundations 
placing plants were set up so that one plant covered two 
houses. In this way two houses were poured and the 
mixer moved and set up again in thirty minutes. All 
material for the job was ha.uled over a narrow gage rail- 
road. At the height of the job twenty miles of the road 
were in use. A maximum haul of three miles was regis- 
tered over grades as steep as two and one-half per cent 
on the main line. Both steam and gas locomotives were 
used. The road pouring work for the pavements was 
done with batch boxes on narrow gage cars. But eleven 
men were required around a mixer. 

For the cellar foundations excavators with light drag 
lines were used. Steel forms were set for the foundation 
w-alls and placing plants were operated. 



The curbings and sidewalks were all poured from the 
batch boxes used on the narrow gage cars. 

The narrow gage lines were constructed in every street 
and materials were hauled to the very point of usage. Lo- 
comotives were used to a large extent on the narrow gage. 
The batch boxes were of three-ton capacity. 

After much investigation it was decided to build five 
types of houses; four-room bungalows with two bed- 
rooms, a living room, kitchen and bathroom ; five-room 
bungalows and houses with two bedrooms, dining room, 
kitchen and bathroom ; six-room bungalows and houses 
with three bedrooms, living room, dining room ; seven- 
room houses with four bedrooms, and eight-room houses 
with five bedrooms, living room, dining room, etc. 

Each house is equipped with electric lights, a hot air 
heating plant, gas range, and gas hot water heater. All 
houses were p^ipered by the contractors. 

.'\n unloading yard was maintained about two miles 
from the job at the connection of the narrow gage with 
the broad gage. Here most of the work was done that 
permitted of swiftness of operation on the project. A 
number of saws cut all lumber used into proper lengths 
as soon as it was unloaded. 

This sawing was always done by the same men and it 
was accomplished in fast time. The cut lumber was then 
hauled to the project and was ready for immediate use. 
All difficult framing such as porch roofs was done at the 
yard also. A regular gang of carpenters achieved this 
work and pre{>ared the pieces for fitting. Several small 
saws were set up on the project for emergency work, but 
ninety-nine per cent of all sawing was done at the yard. 
The construction gangs were thus provided with material 
without loss of time on detailed work. 

At the unloading yard the gravel and cement for the 
foundations were mixed with the minimum human labor. 
An unloading crane transferred the gravel from broad 
gage cars to bins. The bins, erected over a narrow gage 
spur, were used as mixers. After the cement had been 
dumped in the mixture was released into narrow gage 
cars and hauled to the project, where it was all ready for 
use in the final mixer. The services of one man on the 
crane and one man to dump in the concrete were all that 
were required to complete th^ initial mixing process. 

Several novel ideas were always in evidence on the pro- 
ject. During the winter, for instance, when the outdoor 
work was disagreeable, canvas houses w^ere built around 
the houses which were being erected. These "kimonos" 
permitted work with plaster and concrete. Stoves set up 
in the intervening space kept the atmosphere warm. This 
gave comfort to the workmen and made the use of the 
material possible. 

The success of the project is liberally attributed to the 
engineers and the advanced ideas of standardization. 



Motor fuel may be produced in Hawaii as a process 
has been patented which uses molasses and the waste 
of pineapple canneries. It is said more than 10,000,000 
gals, a year could be produced from these materials. 
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Widening the Field of Utility of the Motor Truck 




There Is no finer work which motor vehicles can do than 
that of hospitals. The pictures on this page show a spe- 




cial portable first aid dressing station, two of which 
(constructed on Pierce -Arrow 2-ton truck chassis) have 
been attached to the Commonwealth Emergency Hospital, 
Boston 

The view at the left shows the front compartment, 
which is divided from the center one by a sliding door In 
a sliding steel partition. It contains wash bowl with run* 
ning water furnished from vertical tanks which also fur- 
nish hot water for sterilizing, shelf for hot coffee, and 
many other shelves for surgical and medical instruments 

The center compartment Is the dressing or operating 
room, sufficiently large to treat six persons at a time. 
The rear compartment, shown in the view below, has two 
folding bunks. When the operating table Is not in use it 
can be folded into this bunk space. Besides overhead 
lighting from a large dome, plugs on the side permit the 
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use of portable lights. Each vehicle has a crew of seven, 
driver, two physicians and four nurses 

Almost as desirable a field of civic activity for motor 
trucks Is that of police, fire and similar work. The ve- 
hicle shown on this page Is a very elaborate police patrol, 
built on a Qarford 1!4-ton chassis for the officials of La 
Paz, Bolivia. Like the first aid vehicle, It has three com- 
partments 

Directly back of the driver's compartment is that for 
the chief of police, shown below at the right. This has 
interior metal trimmings of nickel, electric cigar lighter, 
handsome mahogany swivel chairs, upholstered on blue 
leather, carpets of a handsome blue, and fancy windows 
draped with curtains to match upholstery and carpets 



The prisoner's compartment at the rear hns no such 
luxury. This, shown below at the left, has longitudinal 
wooden seats, rubber matting on the floor, and rings on 
the wall to which unruly prisoners can be liandcuffed. 
All comparments are enclosed and electrically lighted. 
The exterior Is painted a dark blue. A highly polished 
aluminum radiator adds to its impressive appearance. 
The side view of the complete vehicle, shown above, gives 
a good Idea of Its size, and shows particularly the large 
door to the chief's compartment 
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Greater Eificiency in Centralized Gear Making 

Great Size of One American Automotive Corporation \\'arrants Central Specialized Forge, 
Gear, Axle and Power Units — Complete Description of Gear Plant 



PRODIGIOUS is the best word with which to describe 
the present size and scope of the automotive industry 
and its widely radiating influence on our whole economic 
and business life. Many people in this country and the 
vast majority in other countries fail to appreciate the 
magnitude of the industry and its ramifications. The fact 
that one company in this industry has grown to such an 
extent as to warrant separate enormous specialized plants, 
located in those p^rts of the country which are most ad- 
vantageous, this including engine plants, clutch plants, 
steering gear plants, forge plants, axle plants, body plants, 
gear plants, power plants and others, with a description 
of one of these, the gear plant, may serve to indicate the 
industry's enormous size and tremendous resources, to- 



The latest addition to the group to be placed in oper- 
ation is the plant of the Central Gear Co. In this plant 
differentials are made for the various car building units. 
The work includes the manufacture of both straight tooth 
and spiral bevel gears, for internal gears and main drive 
gears and pinions, the machining of gear housings and 
assembling the gears and housings. With its arrangements 
for continuous production on a quantity basis the gear 
works is an unusually interesting example of the modern 
type of plant designed for large production. 

The gear manufacturing plant includes a machine shop- 
600 ft. long and 360 ft. wide fronting to the south, and a 
heat treating building 360 ft. long and 100 ft. wide. The 
latter is located at the rear of and at right angles to the 




gether with an idea of the stability of the industry, and 
the confidence of its leaders in the future*. 

Reference is had to the General Motors Corp., which ac- 
quired a very large tract of land on the northern outskirts 
of Detroit, several years ago to provide for centralized pro- 
duction. On this three large independent manufacturing 
units have been constructed and are in operation. These 
are the Central Forge Co., the Central Axle Co., and the 
Central Gear Co. In addition another central plant is 
being erected for the building of motors, and a large cen- 
tral power plant has been built under the name of the 
Central Power Co. for the distribution of electrical power 
to the various units and for supplying steam for heating 
the buildings and for operating the hammers in the forge 
shop and other power purposes. The various units are 
designated as divisions of the General Motors Corp. and 
these have recently all been grouped together as units ot 
a new organization kncwn as the Central Products Co. 



rtmch ne sliop. the ends of the heat treating building being 
in parallel line with the sides of the other building. The 
iwo buildin.L::- arc ^t-paratcd li> a iia\( <l couri 40 ft. wide. 
On the west side of the plant where the bulk of the raw 
material is received and the finished differentials are 
shipped out is a receiving and shipping platform. This 
extends the full length of both buildings and at the side 
of the connecting court, a total distance of 740 ft. Another 
platform extends along the north side of the heat treat- 
ng building and railroad tracks run the length of both 
platforms. These tracks have connections with both the 
Michigan Central and Grand Trunk railfoads. The tracks 
are sufliciently depressed to bring the car floors on a level 
with the loading platforms. The platforms are 16 ft. wide 
and have asphalt block floors. They are covered the entire 
length by canopies extending almost the width of the 
platform and electric lamps are suspended in the cano- 
pies. The machine shop has eight double steel doors 10 
ft. wide along the receiving and shipping docks. Extend- 
ing across the front of the plant and connecting to the 
machine shop is a two stoiy office building 360 ft. long 
and 30 ft. wide. 
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Fig. 2. Department in wiiich gears and pinions are bianlced. Tiiis 
as well as other departments In machine shop are all in one lara*- 
well-lighted room 



The machine shop is a saw toolh type of building of 
brick, steel and glass construction. The windows are re- 
inforced factory glass set in steel sashes. The building 
is divided into transverse bays by building columns 8 x 
10-in. I-beams, placed on 30 ft. centers, the rows of col- 
umns being 40 ft. apart lengthwise of the building. The 
distance from the floor to the bottom of the saw tooth 
roof is 15 ft. The floor is of lj4 in. maple laid on 3 in. 
tar rock under which are 10 in. concrete slabs, the slabs 
being supported on piers. The building site was originally 
a swamp and dump, and the piers which extend down to 
the solid earth were necessary to provide a firm founda- 
tion. The floor is provided to carry a live load of 600 lb. 
per sq. ft. The roof is of cast gypsum. 

The two outside bays lengthwise on the east and west 
sides of' the building for a width of 40 ft. are partitioned 
off by a 10 ft. wire screen and are occupied by various 
departments other than production departments. On the 
west, or receiving and shipping side, are rooms for bar 
stock and other rough stock (see Fig, 7), tool cribs for 
the men working in that section of the plant, shipping 
department and offices of the superintendent and produc- 



tion manager, these offices being located near the center. 
In the east bay are the electrical repair, shop mainten- 
nance, shop supply, cutter and tool grinding departments, 
inspector's office, main tool crib (see Fig. 6), tool room 
and wash and locker rooms. The latter named rooms are 
at the southeast corner and adjoining the factory entrance, 
which is from the front through the east side of the office 
building. In connection with the wash and locker rooms 
there is a section filled with tables where the men eat 
their lunches if they do not care to patronize the cafeteria 
that is provided in a separate building located between the 
gear plant and that of the Central Axle Co. 

Practically the entire machine shop with its large floor 
space is all in one room, the small sections of floor space 
on one side occupied by the offices of the superintendent 
and production manager being the only parts entirely 
inclosed outside those that are screened in. The wash 
and locker rooms are separated from the main floor by 
solid metal partition, which however rs only 10 ft. in 
height and interferes little with the light and ventilation. 

A feature of the plant is the convenient arrangement 
of the bar stock room, which is so constructed that stock 




Fig. 3. Differential cases are machined in the bay shown In this and the illustration below. Machinery Is laid out for continuous 

and consecutive operation 
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is placed in the bins directly from the outside platform 
where it is unloaded. The stock bins are 90 ft. long, 20 
ft. wide and IS ft. high, and are divided into three 30-ft. 
sections. Back of each section is a roller lift door and 
when stock is to be placed in the bins one of these doors 
is rolled up, opening the back end of the bin at the side 
of the platform. There are similar rolling doors at the 
front of the bins and these are let down when the weather 
is cold, thereby preventing a draft of cold air coming 
from the bins into the machine shop. 

In addition to the roller doors, sliding wood bumpers 
are provided along the front of the bins and these pre- 
vent the stock being pushed too far inside when the bins 
are being filled. Each inside and outside rolling door is 
raised and lowerjed by an electrically driven operating de- 
vice, the motor and operating equipment being located 
above the door and controlled by a push button at a con- 
venient reach from the floor. 



The stock bins are 24 ft. wide and 30 in. high. They 
are built of 6-in. upright channels spaced 24 in. apart, and 
to these are bolted 3 x 3 in. angles which support 20 lb. 
rails, the rails forming the bottom of the bins. 

The machine shop is divided longitudinally into two 
division, one division being located on each side of the 
main 10-ft. center aisle. There are also two outside aisles 
8 ft. wide between the screened-in departments and the 
production departments. Each division is under the direc- 
tion of an assistant superintendent. The first division on 
the receiving and shipping side is used almost wholly for 
primary operations. The gear housings are machined and 
finished complete in this division, but here work on the 
gears is limited to the blanking operations (see Fig. 2), 
aad to other machine work up to the cutting operations. 
In %e second division, or in the half of . the plant across 
the center aisle the gears and pinions are cut and ground, 
(Figs. 3, 4 and 5). 




Fig. 5. Gear-grindinj department. All rr.achines are driven by individual <>lectric motors, as shown, with the consequent elimination 

of all overhead belting 
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The plant is subdivided into 39 production departments. 
With the various nonproduction departments located in 
the outer bays there are 56 departments in all. The pro- 
duction departments occupy traverse bays which are 135 
ft. long to the center aisle and 30 ft. wide. Two rows of 
machines are placed in the bay with their backs toward 
the building columns leaving a wide aisle in front of the 
machines. Incline runways of steel construction are pro- 
vided in front of the machines for handling work along 
the line of machinery, these being used for housings and 
other parts that can readily be moved in this way. In 
the differential housing department a runway is located 
in the aisle to take housings from one department to ad- 
joining departments. 

As a rule, each bay is a separate department, but a few 
departments take two bays and in some cases work is 
done on three or four pieces in one bay. Generally speak- 
ing, work is routed across the plant starting with the 
first division on the stock-receiving side. All machinery 



Fig. 6k M««t«r tool crib which tuppllet tools to 
•overal othor smaller cribs throughout the plant 

in the various departments in this primary operation di- 
vision is laid out for continuous and consecutive opera- 
tions, the machines being arranged in proper order for 
successive operations on certain parts rather than the 
grouping of machines of a similar type for similar kinds 
of work on different kinds of parts. The machine tools 
are single-purpose machines, and 80 per cent of them are 
either automatic or semi-automatic in their operations. 
When a set-up is made on a machine that set-up remains 
as long as the shop has orders for that particular past. 

The plan of machinery arrangement for consecutive op- 
erations is not followed in the second division or on the 
gear-cutting side where the machinery is arranged in two 
separate groups, one for rough cutting and the other for 
finished cutting, since it was belived that better results 
could be obtained in the gear cutting department by seg- 
regating machines according to type rather than to have 
them arranged for successive operations. After the fin- 
ished cutting the gears go to the heat treating departmient 




Fig. 7. Steel stock bins. Stock comes In from the back where there are roller doors along the unloading platform. An electrically op- 
erated device for raising and lowering the roller doors in front of the bins and the sliding wooden bumpers Is shown In the upper 

left corner of the Illustration 
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Fig. 8. 



This shows the design of heat treating building and the location of overhead toilet rooms in the court between this build- 
ing and the main building 



and from there back to the grinding department. From 
there they move to the finished stock room that occupies 
a section of the main floor near the front of the building. 
Assembling is done in an adjoining bay between the fin- 
ished stock room and shipping department. 

There is a 100 per cent floor inspection of work, the 
parts being inspected after every operation that warrants 
an inspection. Consequently the only final inspection is 
the one made after the last operation. 

All the machinery in the plant, which includes 850 ma- 
chines, of which 300 are gear cutters, is driven by indi- 
vidual motors; consequently all overhead belting is elim- 
inated. Energy is supplied to machines through overhead 
conduits extending down from the roof trusses. All 
motors of 5 h.p. ratings and less have push button con- 
trol. The provision made for electrical repairs suggests 
fire department methods. Should a motor get out of order 
an annunciator calls a crew of men from the electrical 
repair department and they hurry to the scene with an 
electric tractor painted a bright red and especially fitted 
up for this purpose and completely equipped with tools 
and repair parts, and repairs are made at the machin? 
with a minimum amount of delay. Electrical energy is 
delivered to the plant at 4,600 volts and to the machine 
through three banks of transformers at 440 volts. 

Electric tractors are generally used for conveying work 



throughout the plant, these being of the elevating plat- 
form type for picking up racks and tote boxes. This trans- 
portation system is supplemented by hand trucks with 
elevating platforms for very short hauls. The machines 
are provided with individual metal tool stands and have 
drawers and locks. All shop bins and tool cribs, lockers, 
etc., are of metal. 

The side walls of the building and columns are painted 
green to a height of 6 ft., and above that the entire in* 
terior, including the roof trusses, is painted white. This, 
together with the abundance of window surface in the 
side walls and roof, makes the interior appearance of the 
building unusually light, bright and clean. Each depart- 
ment is designated by number, which is painted on each 
side of a sheet metal square suspended from the roof 
trusses in the aisle at the head of each department, so that 
the number of the department can be plainly seen from 
every direction. Artificial light is provided by two rows 
of Cooper-Hewitt lamps in each bay. The same method 
of lighting is used in the heat treating, department. 

Four toilet rooms overhead, reached by iron stairways, 
are provided in the machine shop. Each of these is 30 
X 40 ft., or the size of one bay, and take the place of a 
section in the saw tooth roof. The heat treating depart- 
ment has two toilet rooms which are built of steel and 
concrete over the court between the two buildings. These 




Flq. 9. Carbonizing furnaces In the heat treating department. Car bonizing pots are unloaded on the table and dumped Into a portable 
quenching tank which is equipped for connection to the oil circu lating system and water pipes in the tunnel beneath the track 
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have shower rooms in connection. The machine shop has 
a fully equipped first-aid hospital located in the office 
building. 

The heat treating department is located in an unusually 
well-lighted building of steel construction, the general 
design of which is shown in the accompanying exterior 
view, (Fig. 8). There are continuous window sections on 
the four sides, and beneath these are roller steel doors 
and windows, one window section alternating with two 

10- ft. doors. Louvers are provided in the space between 
the bottom of the windows and floor for ventilating pur- 
poses. With the rolling doors about 75 per cent of the 
lower part of the t)uilding may be opened insuring a free 
circulating of air during the hot weather. In the roof 
there are sixty 66-in. Swartwout ventilators. The floor 
consists of asphalt blocks laid on a concrete base and the 
building is covered with a cement slab roof. 

The plant is equipped with ten hardening furnaces, eight 
of these being located in a row across one end. These 
are double-end furnaces, the work being charged into one 
end and removed from the other. Four Gleason quench- 
ing machines are provided tor quenching ring gears. The 
carbonizing furnaces, twenty-four in number, are arranged 
in two rows lengthwise in the building back to back, (see 
Fig. 9). All the furnaces are oil fired. They were sup- 
plied by the American Shop Equipment Co. 

Stationary quenching tanks are entirely eliminated and 
in their place portable tanks are used, these being pushed 
along a track in front of the furnaces. These tanks are 
about 60 in. long, 30 in. wide and the same height as the 
furnace hearths. There are pipe connections and valves 
beneath for connecting the tanks with the oil circulating 
system and the water pipes, the necessary lines being car- 
ried in a tunnel beneath the track. Water is discharged 
from the tanks to the sewer and oil is carried back to the 

011- filtering tanks. Carbonizing pots are drawn from the 
furnace onto a portable unloading table of steel-frame 
and brick-floor construction that is moved about with a 
hand truck. This table is placed directly in front of the 
furnace door and parts are dumped from the pots onto 
the table and pushed from the table into the quenching 
tank. Work is cleaned on a Pangborn rotary sand blast 
machine. 

The fuel, air, water and oil lines and pyrometer wiring 
are carried in a series of tunnels beneath the floor, leav- 
ing the overhead clear. The building has a 100 x 40-ft. 
sub-basement for blowers and storage and for entrance 
to the tunnels. There are seven 20,000-gal. tanks outside 
the building for oil storage. Central control of the fur- 
naces is provided with two pyrometer rooms, one on each 
side of the plant and serving the furnaces on that s'de. 



National Standard Truck Cost System 
Adopted 

National Automobile Chamber of Commerce at the re- 
cent general meeting of motor truck members upon rec- 
ommendation of the motor truck committee and the con- 
vention of service managers at Indianapolis, adopted the 
national standard truck cost system and recommended that 
truck manufacturers, dealers and users utilize it in com- 
puting truck operating costs. 



As of July 25, France formally dropped the prohibition 
of automobile imports. The customs duties remain the 
same, 45 per cent. 



New Aluminum Solder Successful 

The difficulties encountered in attempting to solder 
aluminum are familiar to all who have experimented with 
the multitude of so-called aluminum solders which have 
appeared within the last few years. One of the chief 
sources of annoyance has been the tendency for electro- 
lytic corrosion to set in at the joint, the aluminum being 
corroded, since the components of these solders are electro- 
negative to aluminum. This difficulty has been success- 
fully met and a new solder, the components of which are 
located so close to aluminum in the electro-chemical se- 
ries that electrolytic action is rendered negligible, has been 
placed on the market by the Rohde Laboratory Supply 
Co. of New York City. 

This material — which is called **Al-Solder" — is applied 
at a temperature of about 500 to 600 deg, F, so that warp- 
ing and other mechanical disturbances are avoided. After 
a moment's heating, an exothermic reaction takes places 
with the formation of an alloy. Since an alloy is formed 
with the aluminum, the durability of the joints is perma- 
nent and the. seams can be made invisible by polishing, 
which is very desirable in instrument work, etc. Further- 
more the joint may be reheated without injury so that 
an additional piece may be joined on without any trouble. 



Millions to Be Spent on Canadian Highways 

Five million dollars will be spent this year in making 
better the main highways of Canada through Federal and 
provincial grants. Of this amount the Dominion govern- 
ment will contribute $2,000,000 and the provincial govern- 
ments $3,000,000. This is the first year in which road 
money has been available, and in view of the time taken 
in preparing plans the initial year's outlays will not be so ' 
heavy as in some succeeding years. 

The improvement scheme however is general. Before 
the Dominion government makes any grant for the pur- 
pose the Provinces have to file general plans, and every 
one of them from coast to coast, has done so already. The 
detailed plans also need approval by the Dominion govern- 
ment, and this has been done In several instances and 
work is under way. While the Provinces may improvt 
whatever roads they choose to, the Dominion grant of 
40 per cent of the cost is restricted to main or trvnk high- 
ways. 



Western Canada Buyiiig Many Ti Victors 

The number of .tractors sold in Western Qmada dur- 
ing 1919 is reported in Canadian Farm Implements as fol- 



lows : 

8-16 to 10-20 h.p * ' 4791 

11-22 to 12-24 h.p 1487 

14-28 to 16-32 h.p 2011 

17-34 to 20-40 h.p 374 

22-45 h.p. and over 181 



Total gas tractors 8844 

Steam tractors, all sizes 104 



Total all tractors 8948 



The motor truck committee of the National Automobile 
Chamber of Commerce has been increased from seven to 
nine members by the addition of Victor L. Brown (Ster- 
ling) and A. J. Whipple (Diamond T). 
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Need for Thought About Ratings 

WITH the addition to the list of users of four-valve 
engines of one of the most prominent names, an 
unusual situation arises with regard to power ratings. 
The need for the rating as a rough basis of comparison 
of cars and trucks similar except as to motor, as a basis 
of taxation, as useful and necessary in registration offices, 
and otherwise, is admitted. When it comes to comparison 
of similar vehicles and taxation however it must be 
granted that the present rating formula is somewhat lack- 
ing. 

It was originated and proven out before there were such 
things as multiple valves, that while the use of one inlet 
and one exhaust per cylinder was universal. Events of 
the past three or four years have proven that a greater 
number of valves, regardless of the exact number, will 
give greater power. If this were all that more valves gave 
the usual formula might still be as useful as ever for all 
admit that it is far from perfect. But the multiple-valved 
engine has quicker and better acceleration, greater pulling 
power at low speeds which gives hill-climbing ability, and 
other marked advantages, not the least of which tinder 
present conditions is greater economy of fuel. 

All these things combine to. make the engine quite mar- 
kedly different, and above all, quite different from what 
the rating formula indicates it to be. The formula was 
never intended to include two-cycle engines, Diesel en- 
gines, semi-Diesel engines, or other engines which were 
quite apparently different. We submit that, in this sense, 
the four-valve motor or for that matter any multiple valve 
motor, is also different. From this point of view, desirable 
as the present universal use of the rating formula is, a 
new and different formula should be evolved for the mul- 
tiple valve forms. 

This will not be easy and should not be done in a hurry. 
Moreover when done it should take into account more 
modern construction, for materials, design and workman- 
ship have materially improved since the original formula 
was worked out more than twelve years ago. 



Ford Does It Again 

HENRY FORD has been the leader of the automotive 
industry in so many ways and at so many different 
times that it is not, on the whole, surprising to find him 
showing the industry the proper way again. This he has 
done in his latest announcement reducing all Ford cars, 
trucks and tractors in price by a substantial amount. The 
recent slump in the sale of autotmobiles should have 
taught the industry the lesson that the peak had been 
passed, that the people wanted and would have lower 
prices, and that it was highly important to have these 
right away so as to obtain the maximum amount of fall 
and winter business before the close of the year and to 
insure disposing of all of this year's output before start- 
ing in on next year's. It remained for Ford to see all thi.s 
clearly, despite unfilled orders on hand for immediate de- 
livery amounting to almost 150,000 cars, trucks and trac- 
tors, and his latest action shows that he saw it clearly and 
acted at once. 

Now it remains to be seen whether this lesson will have 
its influence on the industry, and whether it will be fol- 
lowed promptly by similar cuts by the other makers. It 
would almost seem as though the makers of small cars 
would be forced to follow suit at once, although the mak- 
ers of larger and more expensive cars, which are selling 
better than small cars because of the superior financing 
ability of their prospective purchasers, may be able to 
postpone action until later in the year. At the latter 
time, the results of Ford's action, and of similar action by 
other manufacturers, if any, will be visible in lowered 
price of materials, and the other makers will be in a po- 
sition to announce the reduced prices as applied to their 
1921 models. The presumption is that the situation will 
work out in that way, a few smallcar makers following 
Ford's lead, but the largdr number carrying the reduction 
forward to next year's models. 



Only Work and Faith Needed 

UNDER present conditions, which it must be admitted 
are not satisfactory to anyone, worker, idler, con- 
sumer, retailer, wholesaler, manufacturer, laborer or bank- 
er, pessimists are often heard to declare that this country 
is on the ver'^e of a panic, going to destruction, or some- 
thing along the same lines and equally ridiculous. The 
cold hard facts prove that this is impossible. 

John Fletcher, vice president of the Fort Dearborn 
bank, recently handed a few figures on panics to Chica- 
go's big business men at the meeting of the Association 
of Commerce: "There are people foolish enough to talk 
about the possibilities of panic. With but 5 per cent of 
the earth's population we have 24 per cent of its agricul- 
tural production, 40 per cent of the mineral production, 
and we manufacture 35 per cent of its goods. Our nat- 
ural wealth is above $225,000,000,000 while that of our 
nearest competitor, England, is but $80,000,000,000. With 
this it is impossible for things to go wrong. The real 
trouble in this country today is that there is a premium 
on idleness. Our trade balance today is $5,000,000,000. We 
have repurchased our foreign placed securities to the value 
of about $8,000,000,000. We have loaned our allies $9,000.- 
000.000 or $10,000,000,000. Half of the gold in the world is 
in the? United States, and the deposits in the banks of 
this country are billions more than the. total in all the 
other banks of the world." 
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Relation of Motor Trucks to Petroleum Distribution 

By A. F. BEAN* 



UNTIL very recently — within the last three years, the 
rolling or distributing equipment, that is, the tank 
trucks used by oil companies, have received comparatively 
little thought and less care. 

The result has been that the cost per gallon for delivery 
to the customer or the filling station has been consider- 
ably higher than necessary. There are certain fundamental 
and basic principles which must be carefully observed or 
this department of the industry must be an inevitable 
failure. 

The major portion of the blame for this condition rests 
with the oil companies, although some of it is chargeable 
to truck salesmen and to truck tank builders. This has 
not been malicious or intentional but is the result of ig- 
norance and a lack of study of operating conditions. 

In this connection we feel obliged to quote a portion of 
two very pertinent paragraphs from an article entitled, 
**Study Haulage" and recently appearing in one of the 
motor magazines. The first is: ''A truck dealer should 
sell motor transportation and a truck salesman should be 
a transportation engineer." The second: "Don't go into 
a prospect's office until you know his transportation prob- 
lems." 

It is quite evident that there is something radically 
wrong when one company shows a delivery cost in a cer- 
tain city ranging from two to two and a half cents a gal- 
lon while another company operating under almost iden- 
tical conditions and opportunities in the same city shows 
a cost ranging from four-tenths to seven-tenths cents per 
gallon. 

The manager who has carefully analyzed the various 
factors entering into the cost of delivery is the one who 
is delivering at a cent or less per gallon. A number of 
managers believe they are delivering below the one cent 
mark because their bookkeeping departments are not given 
sufficient data and are not taking into account all of the 
items. 

There are a large number of the smaller independent 
oil companies who haven't the faintest idea of what their 
delivery cost is; furthermore they are not taking any 
steps to find out and the writer has talked to some man- 
agers who haven't even an idea how to inaugurate a sys- 
tem that will give them the desired information or what 
items should be taken into account in order to determine 
what their trucking costs really are. This is not an ex- 
aggerated statement. 

A hight cost of delivery may be due to any one of a 
number of causes or to a combination of a number of them. 
Among these are : the wrong use of an improperly designed 
truck or tank ; the use of trucks of a wrong capacity on a 
certain route ; too great a mileage for the gallons delivered 
improper routing ; excessively high maintenance charges due 
to overload ; undertired vehicles, or poor inspection and re- 
pair methods and to high operating costs or from carry- 
ing an underload. There is also a great deal chargeable 
against careless, untrained and generally indifferent chauf- 
feurs. 

Let us consider how some of these items affect the 
final costs. 

♦Consulting Engineer, Wayne Oil Tank and Pump Co. 



Every possible item of expense connected with the truck 
must be taken into account when calculating the cost of 
delivery per gallon. It necessarily follows that if we can 
design, operate and maintain our trucks, so that we have 
reduced the cost of delivery per gallon a fraction of a 
cent, we have added that same amount to the profits on 
every gallon we sell. It is necessary before we can make 
efficient any system for either maintenance or operation 
that we have the proper trucks. 

The first thing necessary is to determine on a specifi- 
cation that will give us the truck with the lowest operat- 
ing and maintenance charge in this particular line of work. 

Experience has already taught practically all truck op- 
erators two very important lessons. 

The first is that the truck that is cheap in price at the 
time of purchase rarely develops to be a cheap truck from 
an operating viewpoint over a period of years. 

The second is that in operating a fleet of trucks in either 
one of a number of cities it is very costly to experiment 
with several makes of trucks. Using only one make of 
truck very materially reduces the cost of repairs, and sim- 
plifies all the problems of service, the stocking of repair 
parts, etc. It also has another important feature and that 
is that a great many truck operators fail to realize that 
both passenger cars and trucks are a little bit human in 
their actions and each make has certain peculiarities. The 
use of only one make of truck will greatly assist the truck 
manager, repairmen and drivers to learn these mechani- 
cal peculiarities and thus come more nearly to 100 per 
cent operating efficiency. 

The standardization of equipment will help in the solv- 
ing of the various loading and operating problems; will 
cut repair shop and repair part stock room space and cb^t; 
will cut fuel consumption; will make easier the planning of 
garages, repair and paint shop, loading racks, etc.; \yill 
reduce the labor required at large distributing plants and 
simplify the accounting system. It will also allow the in- 
terchange of bodies on units of like capacity and make 
and design of these bodies a much easier problem. 

There are a few things in connection with motor trucks 
as related to the distribution of petroleum products with 
which we wish to thoroughly impregnate the oil man's 
mind, for this reason we have already made and will con- 
tinue to make several repetitions of the subject matter in 
slightly different language. 

The first thing is' the choice of the truck. The bil 
company has a choice of many good trucks. None of 
them are wholly bad. Pick a make of truck that will con- 
form to your specification and embodies the best mater- 
ial and workmanship. This usually means a truck well 
above the average in cost. See that the manaufacturer 
is one of good financial standing so that your trucks are 
not in a position to become orphans at the end of two or 
three years and leave you high and dry for repair parts, 
or with long waits and excessive charges. 

They should have a reasonable number of well stocked 
«^ervice stations in every locality where your trucks will 
be operated. 

Keep away from trucks assembled from mongrel parts. 

(Concluded on page 26) 
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New Electric Spring-Treating Furnaces Increase Production 

Details of New Ovens, Heated and Controlled Electrically, as ir>>ed by Large Bridgeport 

Spring Company I 

PRODUCTION is the demand of the day, and the 
pressure of this demand on automotive vehicle manu- 
facturers extends backwards through all the ramifications 
of the industry, back through all its supplying manufac- 
turers of parts, units and accessories, as well as further 
back to the producers and refiners of raw materials. At 
first sight one would say there was little in common be- 
tween complete vehicle manufacturers and spring manu- 
facturers, yet there is a very close connection. Large de- 
mands for the former produce automatically large de- 
mands on the latter. So it happens that right now all the 
good spring manufacturers are very busy. And most of 
them are seeking ways and means of increasing their 
output, that is, methods of producing greater output of 
equal quality. The followjig is a description of the new 
equipment and methods used by one prominent spring 
maker to achieve this very desirable result. 

Few automobile users realize to what an extent the heat 
treatment of the springs influences both their safety and 
comfort while riding, as well as the life of the car. This 
applies equally to heavy motor trucks and passenger cars, 
and for essentially the same reasons. With poorly heat 
treated springs necessitating a low rate of action, the en- 
gine and body of the car are subjected to a continuous 
succession of shocks, which cause cumulative mechanical 
strains that cannot do otherwise than render it a more or 
less permanent inhabitant of the repair shop. 

If, through improper heating treatment the spring 
breaks, the result and inconvenience need not be described, 
it is sufficiently familiar to most people. 



Jb'ossibiy the reason "^why th.s question of spring relia- 
bility has not been moi-^ prominent is because the manu- 
facturers of the springSliave taken such care in heat treat- 
^s are the exception. People are 
for granted when it never calls 
lure to function properly. This 
eatest care to the processes used 
)rings and the ''most up to date 
and drawing, are exemplified in 
the plant of the Sprin^^Perch Co. of ^Bridgeport, Conn., 
makers of various typ!^ of high grad^ automobile and 
vehicle springs. 

One of the processefj 
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ised by this firm presents an in- 
appl'cation 6^ electric heat to 
^hen the springi have been hard- 
ily brittle, and Jt is necessary to 
lent called tentpering to reduce 
^retain the temper. In doing this 
it is highly important fhat all sprin'gs receive the same 
amount of heat penetriSion in order that the product be 
uniform. 

For this purpose thfey have installed two electrically 
heated furnaces, which are round in form and about twelve 
feet in diameter, the hearth consisting of a revolving steel 
table, about 10 ft. 8 in. in diameter. These tables are 
driven by an electric motor, and the speed can be varied 
from one revolution per hour, to one in 20 minutes, ac- 
cording to the class of work to be done. The springs are 
put on this table through a door in the side, and taken out 
of the same door when finished. With this arrangement 




Fll. 1. General view of the electrically heated, electrically controlled ovens In the Brldgepdri plant of the Siting Perch Co. 
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Fig. 2. Detail of the Rotary type oven In actual operation, showing how the workman feeds the springs into the opening 



the production is about 2,000 lbs. per hour for each fur- 
nace, or in a 16 hour day the two furnaces turn out about 
64,000 lbs. 

The electric heating units are installed in the roof of 
the furnace, about 10 in. above the table. They are of the 
General Electric Co. 950 o F type of heating unit, and 
form a connected load of 85 k.w. for each furnace. The 
roof of the furnace is arched, so as to reflect the heat, and 
give an absolutely even distribution of heat throughout 
the interior of the furnace. All hot spots which ^^^^K^ld 
cause some springs to be heated 
more than others, or otherwise 
destroy the uniformity of the 
product are eliminated by this 
method of construction. 

The control, w^hich is entirely 
automatic, was also supplied by 
the General Electric Co., and 
consists of a contactor panel for 
each furnace, controlled by a 
temperature regulator, which is 
installed in a booth at some dis- 
tance from the furnace. All 
that is necessary to obtain any 
temperature desired between 
800 and 1,000 deg. F. is to set 
the regulator and close the 
switch for that furnace. Owing 
to the automatic control the 
furnace will run itself, and keep 
absolutely to the exact degree 
of heat required. Since it is 
desireable to vary the degree 
of heat, in accordance with 
the varying composition of the 
springs to be heated, the value 



of an absolutely reliable and flexible temperature control 
is self-evident. 

These features of accurate temperature control, and 
evenness of heat distribution for any temperature in a 
word the factors that guarantee the uniformity of the fin- 
ished product, ^re more or less confined to the electric 
furnace. The Spring Perch Co. subject all their products 
to a Brinell test to determine their perfection before ship- 
ping, and claim as a result of the process that they are 
absolutely uniform. 




Fig. 3. 



Recording and Indicating automatic con '*ol instruments for rotary spring ovens at the 

bpring Perch plant 
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New Gasoline Substitute an Alcohol Derivative 

Low Price and Great Economy Claimed from Fermogas, Made from Alcohol by Special 

Process— Opportunity for Brewing Plants Now Idle 



AS is usually the case with new things, and particularly 
new things for which very much are claimed, much 
skepticism surrounds the production of each new motor 
car fuel. This is primarily because in every previous in- 
stance, the public has found out by costly trial that there 
was nothing in it, that the new fuel would not do what 
its inventor claimed. Whether this will be true also of 
Fermogas, now announced as a cheaper fuel, which can 
be made readily by any brewing plant, remains to be seen. 

At any rate, the Fermogas Corp., New York, N. Y., is 
selling stock par value $10 a share, the tangible assets of 
the company being a secret formula and a special process, 
:hrough the use of both of which Fermogas can be made 
for 5 cents a gallon, to sell at 17 cdnts. Obviously, this 
offers a large margin of profit, aside from being a great 
boon to motorists. 

Demonstrations, which have been going on both in the 
Industrial Research Laboratory in Brooklyn, where the 
Fermogas Corp. has its headquarters, and at an automobile 
salesroom on Broadway, prove that Fermogas is an ac- 
tive and apparently successful fuel. In a general way 
it may be described as a specially denatured alcohol where- 
in the denaturizing agent is a petroleum or coal tar de- 
rivative whose presence not only renders unpalatable the 
alcohol, which in accordance with the Eighteenth Amend- 
ment to the U. S. Constitution, is a poison, but also mod- 
ifies and vastly improves its qualities as fuel for internal 
combustion engines. 

The manufacture of Fermogas interestingly involves two 
distinctive features, the first of which is "Mucorbacty," 
while the second is the P. J. Chasler process of distilla- 
tion. Both are controlled by the Fermogas Corp., capital 
$1,000,000, which proposes to produce "Mucorbacty" for 
the brewers and others, whom it is hoped to enlist in the 
manufacture of Fermogas, and which will also license 
them to use the Chasler process. 

From the standpoint of the brewers, to whom the en- 
terprise is being introduced, the proposition is attractive, 
not merely by reason of the ratio of five to seventeen, 
representing the assumed relation of cost to profit, but 
rather more the use it offers immediate occupation for 
their now idle plants. These, it is said, can be readily 
converted to the manufacture of alcohol by the addition 
of only comparatively small items of new equipment. 

Automobile manufacturers, to whom circulars have also 
been addressed, find the subject of interest, not only be- 
cause a substitute is offered at half the present price of 
gasoline or thereabouts, but because Fermogas is offered 
as a better, as well as a cheaper fuel. The interest of the 
public seems to be assured, in turn, not merely by reason 
of the attraction of loW price, but because of the greater 
mileage which Fermogas will yield as compared with gas- 
oline. This, it is said, may amount to an increase of as 
much as 75 per cent. 

Perusal of the second circular, which has been sent to 
automobile manufacturers who were sufficiently interested 
in the first to reply to it, yields many details from which, 
and from interviews with various representatives of the 



Fermogas Corp., the general information that immediate- 
ly follows has been derived. This is offered with the un- 
derstanding that the subject is an intricate one, involving 
the abstruse field of organic chemistry, the labyrinths of 
which the layman often has difficulty in penetrating. 

"Mucorbacty," it is understood, is an agent of fermen- 
tation, or yeast, prepared by a special and somewhat 
secret process, and which possesses the peculiar advan- 
tage that it yields 24.9 times as much alcohol as any simi- 
lar agent known. It is this yeast which the Fermogas 
Corp. proposes to produce, and which it will supply to the 
brewers and others who will make Fermogas under license. 
It is said that it can be made to sell at 10 cents a pound, 
while 40 cents' worth, or four pounds, will be sufficient 
to ferment one ton of mash. 

Cellulose or starchy materials of almost any kind may 
be used for fermentation purposes, included in the long 
list mentioned being corn stalks, sugar cane, sorghum, 
cabbage, beets, potatoes and so on through the vegetable 
kingdom. A logical, but possibly not obvious sidelight on 
the possibilities involved is afforded by the suggestion 
that **its manufacture yields besides 109 gallons of the al- 
cohol a byproduct, viz., a very rich fertilizer, in amounts 
of 500-550 pounds per ton of substrate used.'' 

"Mucorbacty" itself is produced by the mouldering of 
bread, which is kept warm, moist and fresh as the process 
goes on. For the nutriment of the bacterium thus culti- 
vated a "bacterial medium" is prepared, consisting of a 
certain amount of ordinary compressed yeast, pasteurized 
milk and fresh blood, "preferably that of a well devel- 
oped horse." the second circular says, though it adds, "but 
the blood of any of the larger mammals, preferably the 
male, is utilizable." The bread mold is added to this mix- 
ture, some fresh bread being fed to the fast growing bac- 
teria at the same time, and the resulting mass is then mixed, 
kneaded into a dough with the addition of water at a suit- 
able temperature, raised for six to ten hours and then 
rekneaded, rolled into layers and placed on frames to .dry. 
It is afterwards pulverized, packed and shipped to the 
brewers. 

The P. J. Chasler process, which it is expected the brew- 
ers will soon be using, involves a special method of dis- 
tillation, whereby the alcohol vapor, coming over from 
the mash, is allowed to bubble up through a bath contain- 
ing tar or oil. The contents of the vat being heated, give 
off certain volatile constituents, which combine with the 
alcohol to form the resulting fuel compound. As exces- 
sive quantities of the heavier oils pass over into the cpn- 
denser in globular form, it is necessary to run the Fer- 
mogas through a centrifugal separator before delivering 
it to the consumer, in order to remove the globules, which 
otherwise might stick in the throat of the venturi in the 
carburetor. 

Already the Fermogas Corp. has in operation in Brook- 
lyn a demonstration plant and laboratory, as well as an 
active publicity and mailing department. Through the 
latter great quantities of literature are being sent out, not 

(Concluded on page 26) 
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Australian Timber Trade Possibilities 

Reasons Why Australia, and Particularly New South Wales, Can Not be Considered as 

Large Possible Sources of Timbei — Large Imports 



NEVER has there been such a demand for lumber and 
timber, in fact wood of all kinds the world over, as 
at present. Wood is in demand for building low priced 
houses, for coach and carriage body work, for *furniture 
and Other furnishings, as pulp wood for paper, as handles 
or other parts of implements, and for many other uses. 
The timber of the United States has admittedly been de- 
pleted to a marked extent, with little or no reforestation 
to provide a future supply. Under these circumstances of 
1,1 eat excess demand and dwindling supplies, it is impor- 
tant to look around at other countries of the world to 
5ee where additional present and future supplies are to 
be found. 

Australia has long been looked upon as such a source 
of wood, but actual facts show that prices there have gone 
up, as for instance Douglas fir in 1914 sold for $29 per m ; 
in Sept., 1919, it had advanaced to $116 Similarly, Cali- 
fornia redwood which was $51 advanced to $145, P.altic 
dressed timber went from $40 to $1-20, New Zealand white 
pine from $35 to $100, and other kinds in proportion 

Judging from these facts, Australia and especially New 
South Wales, to which all of the following refers, does not 
present quite the promising field it was thought to. There 
Douglas fir has never been generally used for the ^ame 
purpose as Baltic dressed timber, and the New South 
Wales market has not, within recent years, imported any 
other than dressed timber from the Baltic. Baltic timber 
is used for floorings, linings and weatherboards. Douglas 
fir is used for larger construction work, in carpentry, and 
for studding, rafters of cottages, and the like. It is also 
used where long timbers are needed, and to a limited ex- 
tent in joinery. California redwood is used especially for 
joinery, interior fittings, cover molds and moldings, and 
is now being used to a limited extent for weatherboards. 

Baltic timbers were formerly considered by timber mer- 
chants to be the most remuneratitve line. The timber ar- 
rived in excellent condition, had a good hold on the mar- 
ket, and was merely stocked and retailed without working 
of any kind and with minimum labor and expenses. Labor 
is a troublesome factor in Australia. The New South 
Wales market for years past has not imported any Baltic 
other than dressed Baltic in flooring, lining and weather- 
I'oard sizes, all dressed and finished ready for use. Baltic 
timber is either red or white. The white is a spruce (Picea 
cxcelsa) and the red is a fir, the Scotch fir (Pinus silves- 
tris). New South Wales bought practically only white 
Baltic. This timber, though knotty, has a very clean, white 
appearance, is well seasoned, and wears exceptionally well. 
For reasons above stated it would not compete to any 
degree with American timbers. The New Zealand tim- 
bers, rimu and white pine, are likely to compete more with 
the Baltic timbers than the American timbers. They are 
being used more for the same class of work. 

Prior to the war Norway and Sweden had specialized 
in afforestation and timber production very efficiently, and 
a very high standard of production in quantity, finish and 
quality was attained. Norway and Sweden were then the 
principal countries exporting to Australia. Very little was 



imported from Russia or Finland. Both Norwegian and 
Swedish open water ports were efficiently served by ex- 
cellent steamship services, which it is said, were subsi- 
dized by their respective governments. The principal fac- 
tors in the rise in price of Baltic timber were the tem- 
porary elimination of Russia from the markets, the heavy 
demand from the usual centers of consumption, and the 
rise in the cost of living in Norway and Sweden. The 
mills in Norway and Sweden do not have any understand- 
ing among themselves regarding prices, but the best brands 
are regularly quoted about the same prices. 

American Timbers 

The Australian business in both Douglas fir and Cali- 
fornia redwood is in the hands of expoft houses, which 
in many cases own their own sailer tonnage. Generally 
speaking, this business was done by steamer prior to the 
war, but since the war shipments by sailing vessels have 
been the invariable rule. 

The reason given for the increase in prices by produc- 
ers in America since the war is chiefly the increased cost 
of production; but just before the war prices of both 
Douglas fir and California redwood had reached a very 
low level, and in any case, it would seem that some rise in 
price would have been justified apart from rising costs of 
production. Both in fir and redwood the market has for 
some four years past been largely a sellers rather than a 
buyer's market. These conditions are likely to continue 
for some little time to come, at least. 

New South Wales Timbers— Ample Supplies of Hard- 
wood — Uses 

It is in local hardwoods that the keenest competitor of 
Douglas fir is found. For small construction work hard- 
wood is excellent, and the demand during and since the 
war has grown enormously and prices have considerably 
increased. New South Wales hardwoods are altogether 
exceptional timbers. It is a fact that this State has never 
been able to conserve its great timber resources as they are 
worthy of being conserved. The hardwood supplies for 
the New South Wales market are chiefly in the hands of 
one firm. There is no immediate prospect of a scarcity in 
hardwood supplies, but timber cutting and timber freight- 
ing in New South Wales were difficult problems even be- 
fore the war, owing to the scattered population and the 
inaccessibility and comparatively sparseness of the timber. 
Hardwood is competing more and more with American 
timbers as these rise in price. Supplies of hardwood wea- 
therboards make it impossible for us to import Baltic 
weatherboards at present, and similarly hardwood is now 
being used in much of the cottage building, whereas Doug- 
las fir was formerly regularly used. Hardwood can not 
be used for joinery and is a much more difficult wood to 
use in carpentry. It is also much more costly to handle 
because of its weight, but the higher price of Douglas 
fir is bringing the hardwood more and more into use. 

Supplies of Australian timbers are somewhat erratic, 
and the time is rapidly approaching when supplies will be 
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exhaus-ed. Just before the war some business was done 
in Queensland in fir, but the supply of local timbers there 
makes it impossible now to import American timbers. 
However this position will probably be reversed when 
American timbers become cheaper and the supplies of 
local timber become scarcer. 

In Victoria the competition of the local timbers is 
even keener than here, and South Australia is drawing 
more from Tasmania and western Australia than ever be- 
fore, but still must continue to import large quantities of 
Oregon fir and California redwood. 

Prior to the war good business was done throughout 
Australia in case timber from the Baltic — that is, timber 
cut to size for making boxes. 

It is interesting in this connection to note the fall of 
imports, exports and production in recent years. Total 
exports for all of Australia were 444,035,000 ft. in 1912, ris- 
ing slightly in 1913, and since falling steadily, to 169,- 
981,000 ft. in 1917, less than one-third of the former totals, 
in the former year, exports amounted to 121,252,000 ft. 
and 136,177,000 ft. the following year but thereafter de- 
creased steadily to 35,829,000 ft. in 1916, barely one-fourth 
of the high mark. Production of sawn and hewn timber 
amounted to 684,890,000 ft. which was the biggest output. 
Since then it has dwindled steadily and in 1917 was but 
444,955,000 ft. The latter figure of total production scarce- 
ly tops the-coiintry's imports in 1912 and is less than those 
of 1913, so it is not safe to think of Australia as a: poten- 
tial timber market. 



Relation of Trucks to Oil Distribution 

(Continued from pagre 21) 

The capacity of the trucks to be used will depend en- 
tirely upon the territory to be served and the business to 
be handled. 

The sizes which are giving the best average results 
range from one and a half to three and a half tons. 

The three-quarter ton and one ton trucks very seldom 
earn their way at small stations but have been used to 
good advantage in making emergency deliveries, when at- 
tached to a large fleet of trucks in the larger cities. 

The trucks of from four to seven and a half tons capa- 
ity have given very good results in large dump load serv- 
ice on good roads and where the routes were of compara- 
tively short mileage. 

One thing to be remembered is that on routes where the 
gallonage will warrant, it is cheaper to operate a five ton 
truck than two trucks of one-half that capacity. 

Some municipalities have already limited and others are 
considering limiting the capacity of trucks which shall be 
allowed on the public streets and highways. 

Because of the cost of construction and maintenance 
of highways and streets it is more than probable that 
trucks of more than five tons capacity will not be al- 
lowed in a great many localities. 

There is a question among many highway and munici- 
pal engineers as to whether the limit of the load allowed 
on a highway should be based upon the pay load capacity 
of the vehicle or upon its upsprung weight. 

Anticipate your needs in the truck line, well in advance. 
Do not wait until a few days or even weeks before the 
time you wish to put the finished trucks into service and 
then expect to get what you want in either chassis or body 
or expect to get the truck which will give you the best 
service. 



When this course is followed, the result is usually that 
some truck other than the right one is purchased and the 
cost paid in after years. 

Lack of space prevents giving the specifications for 
motor truck chassis, suitable for use in the distribution of 
petroleum pioducts, including recommended tire sizes, 
speeds and other desirable information, as given in detail 
by Mr. Bean. 



New Gasoline Substitute from Alcohol 

' (Continued fix)m page 24) 

only all over the United States, but to foreign couHtries 
as well, the circulars being neatly gotten up in several 
languages. Although the corporation has offices in New 
York the principals in the enterprise spend a good deal 
of their time at the laboratory, conducting visitors about 
and demonstrating the properties of Fermogas, which are 
much hke those of "benzol spirits," which is well known 
in Europe, and was extensively used by the Germans dur- 
ing the war. 

Of those associated in the enterprise Chasler himself is 
described as a former civilian employee of the United 
States Government, injured in the service and now re- 
tired on a pension of $1,600 a month. It is the pecuniary 
independence of the inventor, thus explained, which is 
brought to notice as the reason why the venture is not 
in need of money, in the sense common to so many similar 
ventures. 

Along with the introductory process it is planned to 
stage convincing demonstrations calculated to satisfy any 
questions concerning the nature of the fuel that may arise, 
and in that connection at least one well known consulting 
engineer in the automobile line has been approached with 
a view to conducting laboratory tests. Arrangements 
pending with brewers now in involuntary retirement will, 
it is said, soon permit Fermogas to be placed on sale at 
the curb. 

According to one of the stockholders in the corporation 
not less than 250,000 gallons daily capacity, from four 
breweries will be available soon. At a cost of 5 cents the 
gallon, this would involve a turnover for the four brew- 
eries of at least $12,500 a day. Further, to show (he mag- 
nitude of the pending enterprise, it is calculated from the 
second circular that 12,500 tons of mash wouM be fer- 
mented and distilled every day. The difficulty of iinder- 
standing how it is possible to gather, ship in, store, des- 
sicate, dissolve, ferment, distil and handle even waste ma- 
terial involving a daily turnover of 12,500 tons at a dollar 
a ton, is of course explained by the fact that i\i<: mash is, 
in large percentage, composed of wa'e*-. vJiich naturally 
cc sts nothing at all. 



The Peking Motor Club has been formed in Peking, 
China, and is furthering plans for completing the miss- 
ing links in the Peking-Tientsin road. When these gaps 
are closed this road will have a length available for au- 
tomobile travel of about 80 miles. The section from 
Peking to Tungchow, 13 miles long, was completed in 
1917. 



British South Africa took 2,596 American motor cars 
in 1917, 2,099 Canadian, and 36 British. In 1918, the 
figures were 1,203.456 and 4. Of the 30 trucks in 1917 
and 16 in 1918, the United States furnished all but one. 
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Manufacturers Study Better Boxing and Crating 

Fourth Commercial Instruction Course Ends Successfully at Forest Products Laboratory 



WITH an enrollment of eleven officials of box fac- 
tories and box using concerns, the fourth commer- 
cial course in boxing and crating at the Forest Products 
Laboratory ended Saturday, Aug. 14. The object of the 
course was to demonstrate for manufacturers and shippers 
the principles that underlie proper box and crate construc- 
tion and the development of economical containers that 
will deliver their contents to their destination in a satis- 
factory condition at a minimum cost. 

The men who attended the course came from many 
widely differing industries, including box and packing 
concerns, brass manufacturers, bearing companies, ex- 
press companies and others. 

Courses Are Twofold in Purpose 

The course of instruction is so arranged as to accom- 
plish as fai» as possible in the short space of a week a 
twofold purpose: to acquaint the representatives of the 
commercial firms with the methods and ideas evolved by 
the laboratory men, and to permit those attending the 
school to exchange ideas and experiences. The program 
of the course follows: 

I. Monday. 8 to 12:15. Registration and tour of in- 
spection of Forest Products Laboratory. 

Monday, 1:15 to 4:00. Tests on various types of box 
construction to show characteristic failures. Drop test 
used. 

II. Tuesday, 8:00 to 12:15. Demonstrations to show 
the necessity of adequate nailing and that serviceable 
boxes can not be obtained by using thick lumber when not 
adequately nailed. Small drum machine used. 

III. Tuesday, 1:15 to 4:00. Demonstration to show 
effect of using one, two and three pieces in ends, sides, 
top and bottom. Compression tests used. 

IV. Wednesday, 8:00 to 12:15. Demonstration to show 
the relative holding power of different kinds of nails, 
sizes of nails of same kind, and different species of wood. 
Tension testing machine used. 

V. Wednesday, 1:15 to 4:00. Demonstration showing 
the weakening effect of using wet lumber for boxes es- 
pecially with reference to nailing and strapping. Small 
drum tests. Informal 6 o'clock dinner at Capitol Cafe 
attended by class and laboratory staff. 

VI. Thursday, 8:00 to 12:15. Demonstration showing 
the advantage of using dense wood in box construction. 
Large drum tests. 

VII. Thursday, 1:15 to 4:00. Strapping. Methods of 
application and efficiency. See I and IL 

VIII. Friday, 8:00 to 12:15. Tests and discussion on 
solid and corrugated fiber board boxes, wire bound boxes 
and crates. 

TX. Friday. 1:15 to 4:00. Identification of woods. 

X. Friday, 7:30 p. m. Informal smoker at the Univer- 
sity Club for those attending the course and members 
of the laboratory staff. 

XL Saturday, 8:00 to 12:00. Talk on characteristics, 
distribution and availability of various box species. Re- 
sume and general discussion. Conference between indi- 
viduals and members of the staff. 



Shipping Damages Demonstrate Packing Needs 

The importance of using better containers and estab- 
lishing more efficient packing methods is demonstrated by 
the fact that during the year 1919 Class 1, railroads ex- 
pended for lost and damaged freight the sum of $103,078,- 
862. The western inspection bureau in twelve cities during 
one month refused or repaired 43,738 packages. This loss 
has become so great that the retail merchants are begin- 
ning to demand of the manufacturer that his merchandise 
be shipped in strong packing cases bound with iron or 
steel. And foreign dealers are intimating that unless 
stronger boxes, barrels and crates are used, a considerable 
part of the American export trade will be lost, due to the 
fact that foreign buyers and carriers decline to pay claims 
for loss and damage on American goods. 

Commercial research on better containers was begun 
by the Forest Products Laboratory in 1915 in coopera- 
tion with the National Association of Box Manufacturers 
and the National Canners' and the National Wholesale 
Grocers' Associations. In this work were developed meth- 
ods and testing equipment which have become standard. 

The laboratory has cooperated with associations and 
companies in improving the packing of widely varying 
types of commodities such as electric lamps, cream sep- 
arators, small tractors, talking machines, boiler castings, 
furniture, paints and oils, piano benches, fruit baskets and 
crates and shoes. These tests and studies, in many cases, 
resulted in the redesign of the container. The new design 
gave increased strength and often decreased the amount 
of material used in its manufacture; gave security against 
pilfering; decreased the cubic contents, thus reducing 
shipping space and the cost of ocean freight; reduced the 
labor and cost of manufacture; developed more rapid pro- 
duction of packages ; and permitted improved methods of 
handling freight. This work is of value to all manufac- 
turers, shippers and dealers, and the public at large, which 
is vitally concerned in receiving its necessary commodities 
in satisfactory and economical containers. 

Courses Will Be Repeated Monthly 

The Boxing and Crating course at the Forest Products 
Laboratory will be repeated monthly as long as there is 
a demand for it. The course lasts five and one-half days. 
Reference material and condensed notes are given out and 
it is necessary for those attending to devote a portion of 
each evening to study. Heretofore only twelve men have 
been accepted in a class, but on account of the popularity 
of the courses it is the intention to increase this limit to 
sixteen. The limited enrollment makes possible the ex- 
change of ideas and experience between men from differ- 
ent organizations and the research men of the laboratory. 
To help meet the co.st of the course a cooperative fee of 
$75 a man is charged. 

Application for enrollment in the courses have been re- 
ceived for several months in advance. Courses begin on 
the following dates : 

September 13, 1920 January 10, 1921 

October 4, 1920 February 7. 1921 

November 8. 1920 March 7. 1921 

December 6. 1920 April 4. 1921 
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Acute Lumber Shortage Handicaps Industries 

Present Rate of Use Indicates Complete Exhaustion in Less Than 40 Years Unless Wide- 
spread Reforestation Is Adopted — Vehicle Industry's Needs 



IN recent years we have heard a great deal about the 
shortage of this kind of timber or that kind of wood, 
most recently we have heard a great deal about the short- 
age of pulp wood suitable for making paper. All of this 
however has not served to impress sufficiently upon the 
public consciousness the real fact which is that more than 
two-thirds of the country's timber area has been cut over, 
culled or burned, so that it has ceased to be timber area 
as such. Further, what remains will last much less than 
40 years, at which time we will have complete exhaustion, 
unless extensive reforestation is adopted and put into 
practice very quickly and followed up vigorously. 

The original forests of the United States are estimated 
to have covered 822,000,000 acres and to have contained 
5,200 biUion boai^d feet of timber. Of this there are left 
today about 137,000,000 acres of virgin timber, 112,000,000 
acres of culled and second-growth timber large enough 
for sawing, 133,000.000 acres partially stocked with smaller 
growth, and 81,000,000 acres of devastated and practically 
waste land. This totals 463,000.000 acres of forest land of 
all sorts which contains about 2,214 billion feet of timber 
of merchantable sizes. Against this the cutting and loss 
of merchantable timber consume about 56 billion board 
feet yearly. About 40 billion feet of this amount is cut 
from the virgin forests still left, the remaining 16 billion 
feet from second-growth. We are even cutting into pulp 
wood, acid wood and fuel 14 billion cubic feet per year 
of material too small for sawing. All told we are taking 
about 26 billion cubic feet of material out of our forests 
every year and growing about 6 billion cubic feet in them. 
We are even using trees too small for the saw mill but 
upon which our future lumber supply depends Syi times 
as fast as they are being produced. 

While simple division of the 56 billions used each year 
into the 2,214 billions said to be left would seem to in- 
dicate a supply for slightly more than 39 years, or for a 
round figure a little less than 40 years, this would not be 
a correct method of figuring. The government factor is 
the 40 billions which must be cut from virgin forests each 
year, that is the demands for large timber. Against this 
it will be remembered that there are 136,000,000 acres of 
virgin forest left. If this be considered as having slightly 
less timber per acre than our original virgin forests aver- 
aged, it will last at the current rate of consumption about 
20 years. 

This, it should be remembered, it too short a time in 
which to grow a new supply, and many varieties of the 
hardwoods in greatest demand can not be grown to cut- 
ting size in less than 45 or 50 years, and some others like 
black walnut require 60 to 70 years. 

It would seem as though the foregoing puts the supply 
side of the situation with sufficient bhmtness to be plain 
to everyone. In the matter of uses for various kinds of 
woods, and the effect which the present shortages, and 
the prospectively greater shortages, have had upon de- 
liveries and prices, the situation is as bad or worse. Thus 
hardwood lumber prices during the past year have in- 
creased from 200 to 325 per cent and are still increasing. 



On practically no popular grade has the increase been less 
than 200 per cent. On quartered white oak, for example, 
mill prices have increased from $97 to more than $310 per 
thousand. 

Location of the Great Hardwood Tracts 

The origijial hardwood forests of the United States 
probably formed the most extensive, the most varied, and 
the most valuable temperate zone hardwood forest in the 
world. Outside of the tropics no other region supported 
such a large number of species of such high intrinsic value. 

There have been four great hardwood centers in the 
United States — the Ohio Valley, the Lake States, the 
lower Mississippi Valley, and the Appalachian States. The 
Ohio Valley was once our main center of hardwood pro- 
duction. The lumber cut of Ohio, Illinois and Indiana 
alone as late as 1899 made up 25 per cent of our total 
hardwood cut. In 1906 it was only 14 per cent and in 1918 
it had faalen to 8 per cent. 

The three Lake States furnished less hardwood lumber 
in 1906 than in 1899, and less by nearly 30 per cent in 1918 
than in 1906. A very considerable percentage of the hard- 
wood lands in the Lake States is agricultural and is al- 
ready or will eventually be used for crop production. Al- 
ready the hardwood lumber cut from the Southern Ap- 
palachians — North Carolina, South Carolina, Virginia, 
West Virginia, Maryland, Kentucky, Tennessee, Alabama 
and Georgia — has fallen from approximately four billion 
feet in 1909 to 1.7 billion feet in 1918, or nearly 60 per 
cent from its maximum. The hardwood cut of the Ap- 
palachian States, which was approximately 40 per cent of 
that of the entire country in 1909, had fallen to less than 
33 per cent in 1918. 

The lower Mississippi Valley alone of all the hardwood 
regions appears to be holding its own in hardwood lum- 
ber production. The cut from Louisiana, Mississippi, 
Texas and Arkansas has varied only slightly during the 
past 10 years, and there is even the possibility of an in- 
crease over the existing cut of slightly less than lyi bil- 
lion board feet. West Virginia led all of the states in the 
production of hardwood lumber in 1917, but it is generally 
predicted that many of its saw mills will cut out their 
holdings in the next 10 or at the most 15 years. 

As might be expected from a consideration of the prin- 
cipal hardwood regions, the total hardwood cut for the 
United States has been falling off since 1909. The reduc- 
tion between 1909 and 1918 was approximately 40 per cent. 
Practically without exception the production of lumber 
from individual hardwood species has also been falling 
off. For the oaks production fell off from a little less than 
billion feet in 1919 to 2% billion feet in 1917; maple 
from 1.100,000.000 feet to 860,000,000.000 in the same pe- 
riod; yellow poplar from 1,115,000,000 feet in 1899 to 290,- 
000,000 in 1918; ash from 291,000,000 in 1909 to 170,000,- 
000,000 in 1918: hickory from 334,000,000 to less than 100,- 
000.000 feet. The production of red gum is an exception 
to the general rule. The highest reported cut was in 1916. 
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The drain on the hardwood forests is by no means con- 
fined to the lumber cut. For ties, veneer, poles, handle 
and spoke stock, pulp wood, cooperage, etc., and exclusive 
of fuel the cut is probably 25 per cent greater than for 
lumber, totaling in the neighborhood of 5 billion board 
feet. To this must also be added an enormous volume cur 
for fuel, and still more destroyed by fire and disease, such 
as the chestnut blight. 

It is not generally recognized how dependent a large 
number of our important industries are on hardwood lim- 
ber. Many of the hardwood species have distinctive prop- 
erties which fit them especially for the purposes for which 
they are being used. Substitution is usually difficult and 
unsatisfactory. 

Vehicle Industry a Heavy Consumer 

The vehicle industry is an example of an important in- 
dustry dependent largely upon hardwoods. It requires 
annually in the neighborhood of 740 million board feet of 
lumber, of which 95 per cent is hardwoods. 

The furniture industry requires annually in the neigh- 
borhood of 134 billion feet of lumber. In excess of 95 per 
cent of its requirements are for. hardwoods and less than 
5 per cent for soft woods. 

The growth of the automobile industry has been so 
rapid and changes in requirements have been so frequent 
and radical that little data are available on its require- 
ments as to amounts. The species most in demand are 
those which are also greatly in demand by other industries. 
The veneer industry used almost half a billion feet of ma- 
terial in the form of logs and flitches in 1911, and it is 
believed that requirements have greatly increased since 
that time. 

The railroads of the United States are one of the largest 
lumber consumers with a normal demand of possibly 4 
billion feet each year. The normal demand for railroad 
ties is in the neighborhood of 1J4 billion feet each year. 

One of the most disquieting features of the \Vhole sit- 
uation is that present requirements for lumber atid the 
higher grade products are being supplied in large part 
from old-growth timber. Unfortunately, the small-sized 
second-growth hardwood timber is satisfactory for only a 
comparatively few of the uses, which are exacting in their 
requirements. Estimates have been made at various times 
by various agencies of parts of the hardwood area in the 
United States. It is not known however what the remain- 
ing stand of old-growth hardwood is at present. There is 
comparatively little knowledge of the quantity of mate- 
rtafs which will reach merchantable size in the near future, 
that is there is no estimate of the board feet of each kind 
which will reach maturity each year. For the country as 
a whole there is every reason to believe timber supplies 
are being cut off three times more rapidly that the cur- 
rent growth (the U. S. Dept. of Agriculture, Forest Serv- 
ice says ZYz times), and for the hardwood forests the rate 
unquestionably exceeds this. There are no large reserve 
supplies, and in every principal hardwood region but one 
there has been an alarming decrease in the rate of lumber 
production and presumably also in the production of many 
other products. The importance of this statement, in com- 
parison with the known demand for the harder woods, 
lies in the greater length of time required to grow them, 
the harder the wood the more slowly it grows, and by in- 
version, the greater the number of years it must be 
planted in advance of the actual use of the wood. 



1920 Electrical Show Has Record List of Ex- 
hibits 

The Electrical Exposition of 1920, the thirteenth annual 
display and demonstration of invention and developmeni 
in the electrical field, will open in Grand Central Palace, 
New York, on Oct. 6, and continue for ten days. A record 
variety of exhibits has been arranged for, representing a 
forty-eight per cent increase over the 1919 show, and three 
floors of the big Palace will be filled with displays and 
demonstrations of a thousand and one uses of electricity 
The number of exhibits will be 141, representing as many 
individual manufacturers. 

The purpose of the exposition is to show the varied 
employment of electricty in the home, office, store and 
factory. 

This year the entire third floor of the Palace has been 
given over to a series of working exhibits where the em- 
ployment of electricity in a score of industries will be dem- 
onstrated. One will be material handling, with industrial 
trucks, conveyors and hoists all in operation. The Ma- 
terial Handling Machinery Manufacturers Association 
and the Electric Hoist Manufacturers Association 
are cooperating with different makers in this particular 
exhibit. Among the processes of manufacture to be seen 
in actual operation are wood working, including furniture 
making, welding, japanning, heat treating, rivet heating, 
oil tempering and heating with vacuum furnaces. Com- 
plete processes will be shown in a bakery, a laundry, a 
refrigeration plant, battery charging plant, etc. Three 
types of machine shops will be operated and there will be 
a special exhibit showing factory lighting, particularly in 
regard to the factor of safety. 

Gordon Bennett Entries of Other Countries 

In addition to the three American entries, the Verville- 
Packard, Curtiss and Dayton-Wright as chronicled in the 
last issue, the entries of other countries to date include 
three machines each from England, France and Italy. De- 
tails of the Itahan machines are not available, but Eng- 
land has entered a Sopwith, powered with a 450 h.p. Bris- 
tol Jupiter engine, and to be piloted by Harry G. Haw- 
ker, a Martinsyde with 300 Hispano-Suiza, pilot F. P. 
Raynham, and a Nieuport 320 A.B.C. pilot L. R. Tait Cox. 

The French entries include a Nieuport to be driven 
by Sadi Lecointe, and two Spads piloted by Jean Casale 
and Bernard de Romatiet, all with 320 h.p. Hispano-Suiza 
power plants. 

This will make a most interesting race for the Nieuport 
and Spad machines are very similar, while Lecointe held 
the world's speed and altitude records until Casale took 
both away from him. 

The Nieuport plane from such data as are available, will 
have a length of 19 ft.. 8 in., a span of 18 ft.. 2 in., a sur- 
face less than 140 sq. ft., a total weight of 2,002 lbs., and 
deducting the fuel weight of 350 lbs., a useful load carry- 
ing capacity of but 157 lbs. The Spad is a modification 
of the Herbemont 20, with a length of less than 24 ft., 
width about 30 ft., surface of approximately 183 sq. ft., 
total weight under 2,500 lbs., and useful load of about 
300 lbs. 

Of the motor cycles actually in use in South 

Australia in December, 1919, nearly 60 per cent were from 
the United States, and of the 40 per cent from Europe the 
majority were from Great Britain. 
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The New and Unusual in the Automotive Field | 

Xew Double Disc Wheel Shows Maximum Strenj^th and Other Advantages — Simple | 

and Inexpensive Radiator Shutter for Small Cars — Adjustable Anti-Skid | 

Chains for Trucks | 

It will be the policy of Automotive Manufacturer (as in AutomoMve Enjrineerin:?) to present on these pages each month some = 

car, truck, aeroplane, boat, tractor, engine or other unit which presents unusual and decidedly different engineering features ^ 



Indestructible Pressed Steel Double Disc Wheels 

Slowly but surely the disc type of wheel is gaining in 
popular. ty as its many advantages become known to the 
general motoring public, and through their demands, to 
the manufacturers. There is no question of the superior 
appearance, impression of greater speed, lessening of labor 
in keeping the car clean, and other advantages, but for a 
long time the public has been skeptical about the strength 
of this form. The Indestructible wheel, which is shown 
in Fig. 1, is built on the principle that the triangle is the 
strongest known mechanical shape. Consequently, the 
design of this wheel was worked out to obtain a triangle. 
As the name of the wheel indicates, it is made with two 
discs, and these are widely separated at the hub. The 
two discs form two sides of the triangle, and the deep 
flanges, widely . separated at the hub form, form the third 

This wheel is equipped with Firestone demountable rim, 
the rim being the regular product that has been manufac- 
tured by Firestone people and is not a special proposition. 

The valve stem in the wheel comes through at the back 
of both sheets and is in an indentation or recess in the 
sheet, so that the inflating nozzle can be applied to same 
It is not inside the disc where it is almost inaccessible 
as in most other double disc wheels. 

The Indestructible Pressed Steel Double Disc Wheel is 
built on the triangle principle for the reason that the tri- 
angle is the one polygonal form whose shape cannot be 




FlH. 1. 



Full side view of indestructible Double Disc Pressed 
Steel Wheel 
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changed without distorting one of its sides and when the 
load to be carried has been estimated the wheel recom- 
mendations become a problem of stresses and are solved 
by the application of the triangle and the method of mo- 
ments. 

The double disc method of construction insures maxi- 
mum strength with minimum of weight. The discs are 
made with long flanges, same being riveted to the felloe 
band, each supporting and strengthening the other. All 
road shock is taken up and distributed throughout the 
entire circumference of wheels. 

At the moment either wheel strikes an obstruction, jl 
glancing blow, or brushes against a curb stone, two op- 
posed pressures immediately act to demolish the wheels, 
but the circular triangle bracing principle of the sheets in 
the wheel counteracts, cushions, and absorbs these forces. 
By the virtue of this construction, the wheel, as well as 
the motor vehicle parts, are safeguarded from damage by 
these forces when applied to the wheel at the rim. 

Owing to the comparative lightness of this type of 
wheel, the minimum amount of power is used in putting 
them in motion as well as bringing them to rest when in 
motion. This means that clutches, universal joints, gears, 
and brake lining will last longer and are subjected to less 
wear and tear. 

Owing to the symmetrical lines, this wheel is easier to 
paint and keep paintcid and is very easy to keep clean. 
The deep stamping steel has a very long fibrous molecular 
construction and it is the unseen fiber in the steel that 
gives strength and not the quantity. In its final form this 
has enabled a distinct gain in strength accompanied by 
the elimination of a considerable amount of material with 
no strength value. All material is put where it is needed. 

In the riveting of the wheels the best procurable grade 
of rivets is used and no trouble from rivets is experienced. 

The wheels being of the disc type, it is practically im- 
possible for shock to be transmitted directly in full force 
to the hub barrel and thence to the bearing and the rest 
of the axle parts, as it is absorbed by the large area of the 
disc and is thereby dissipated. The appearance of motor 
vehicles equipped with disc wheels will impress the pros- 
l)cctive purchaser, as they are symmetrical and very sug- 
g: stive of strength. They do not carry or collect mud, 
snow, or ice and are exceptionally easy to keep clean. 
They are not subject to climatic conditions and will not 
swell, shrink or warp and do not become noisy because 
of unseen internal frictional forces which would in time 
cause their destruction. 

By the use of these wheels decreased fuel consumption, 
increased tire mileage, splendid apparance, trueness of 
alignment, more strength, less weight, no flats, wheels al- 
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ways concentric, and a complete elimination of wheel 
troubles are claimed. 

The Indestructible Wheel Company, Lebanon, Ind., 
manufacturers, have been making steel wheels since 1908. 

Doty Radiator Shutter for Small Cars 

The thermostat has become popular as a method of 
keeping the engine temperature just right, but this is ex- 
tremely expensive to put on a car built without it, so some 
other less expensive device is needed. In the newly in- 
vented Doty radiator shutter, its manufacturers, the Auto 
Radiator Shutter Co., Dayton, O., seem to think that they 
have a device which is easily and quickly applied, is in- 
expensive, noiseless and gives practically all the advan- 
tages of the thermostat. As shown in Fig. 2, it consists 




Fig. 2. Doty Radiator Shutter applied to smaii car 

of a metal bound fiber plate which fits over the entire radi- 
ator front. This has the shutters made as an integral part of 
it, and these are perforated by means of a vertical band 
attached to each one and carrying a loop at the top. 

This may be used in either of two ways, a cord or wire 
may be carried from the top of it across the top of the 
hood and through the cowl to the driver's position with a 
series of hooks or other fastening points there, or what is 
much more simple, the device carries near the top a pro- 
jecting knob, to which the operating cord may be fas- 
tened. That is the cord may be looped around the radi- 
ator filling cap and back to this fastening knob. In this 
way it is a simple matter for the driver to fasten it to give 
the desired opening when he gets into the car. He has 
simply to consider the temperature and weather condi- 
tions, his engine performance, and set shutter accordingly. 

Parker Anti-Skid Units 

In really nasty weather, when the city streets are cov- 
ered with glaring, slippery ice, the best of trucks, regard- 
less of power, load or other things is useless without some 
form of anti-skidding device. One disadvantage of these 
devices as marketed in the past has been the time needed 
to put them on and take them off, making drivers reluc- 
tant to bother with them except under the very worst 
conditions. Consequently accidents frequently have hap- 
pened in fairly bad weather, which could have been pre- 
vented by the use of non-skidding de\'ices. The driver did 
not consider conditions sufficiently bad for him to exert 
himself to the extent of putting them on. 

In the new Parker units, the makers, the Parker-Morse 
Co., Cincinnati, O., feel that they have a form of device 



which will obviate this and in addition, which presents a 
number of individual advantages. The complete Parker 
unit^consists of a pliable steel clamping band, with an en- 
larged center portion, both ends being threaded, and a 
permanent spring steel anchor plate with two openings 
in it. The clamp is bent around the wood spokes of the 
truck wheel and the two ends pushed through the open- 
ings in the anchor plate. Spring washers and lock nuts 
are put in place and drawn up tight. These units can be 
put on in the quiet of the shop at any time, and in any 
convenient number per wheel, as two, four, six or more. 

Normally the truck runs along with them in place, add- 
ing little or no weight, practically invisible, and having no 
projections to catch on anything, nor any other disadvan- 
tages. If then, conditions change so that a non-skid sur- 
face is required, the driver simply stops his truck, takes 
out the chains which are simply short length of special 
non-skid chain, tips up the locking anchor, slips one end 
over the vertical bar or hook of the anchor plates, draws 
the chain tight and slips the other end over, then turns 
the steel anchor to the locking position. This locking 
device is simply a tilting member on the projecting ver- 
tical end of the anchor plate. 

This is shown in Fig. 3. where the chain is being put 
in place, with the lock opened. The whole operation can 
be done in a few seconds, while the beauty of the whole 
arrangement is that in moderately bad weather, the driver 
need not apply but two chains per wheel, in still worse 
weather he can put on three or four, when conditions are 
extremely bad he can put on six, eight or the maximum 
number for which the wheels are prepared. 

In this way the number used, and with this the time 
spent putting them on and taking them off. can be varied 
to suit the conditions at the time. The advantages of 
this are obvious. The device is constructed throughout 
of special carbon steel drop forged, except the standard 
spring washers and standard steel nuts. If a length of 
chaiii be lost, broken or worn out. it is a simple matter 
to get another, all 
chain lengths are in- 
terchangeable, after 
the wheels are once 
fixed, any chaij^ can 
be put on in any 
position at any 
time, and with a 
minimum of time 
and labor. When 
in place, and the 
need for them no 
longer exists, the chain lengths can be taken off even more 
quickly than they were put on. The anchors do not mar 
the wheels, and can be taken off in^a few minutes. They will 
last a lifetime, and can be moved from one truck to an- 
other if desired in a short time. Only two sizes are made, 
No. 1 to fit square, round er oval spokes of two ton or 
smaller trucks, and No. 2 to fit any shaped spokes of 
three ton trucks and larger. 




Fig. 3. Applying Parker Anti-Skid 
device to truck wheeis 



Presto-Felt Windsh eld Cleaner 

With the approach of fall and winter, with spells of 
bad weather almost certain, especially misty, rainy and 
foggy days, when the windshield becomes covered quickly 
and vision sufficient to make driving safe becomes diffi- 
cult, the thoughts of motorists and manufacturers natur- 
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ally turn to windshield cleaners, cleaning devices, prep- 
arations and the like. 

An entirely new type of windshield cleaner is being made 
by The Presto-Felt Manufacturing Co., Toledo, O., called 
the Presto-Felt windshield cleaner. It is made with two 
chemically treated felt pads which are pressed against 
either side of the windshield by means of oil tempered, 
spring steel holders. These spring holders insure uniform 
tension, prevent rattling and keep the cleaner from drop- 
ping down in the line of vision. 

As the windshield becomes thoroughly wet in a rain 
the cleaner, with its chemically treated pads, is swung back 
and forth across the glass three or four times until the 
action of the water causes the chemical to flow. Then as 
the felt pads wipe the water off the glass, they also de- 
posit a very thin film of the chemical on the face of the 
glass, as a result of which the water does not stick to the 
glass and form in ''beads," as it ordinarily does. Instead 
as soon as the rain strikes a "Presto-felted" windshield 
the drops of water flatten out, leaving a clean, "flat," trans- 
parent surface through which the driver can distinctly 
see the road and clearly distinguish objects ahead of the 
car. This result is in marked contrast to that of having 
the windshield constantly covered with "shimmering 
beads" of water through which it is almost impossible to 
see. 

One cleaning is quite sufficient during any storm. An- 
other important point is that the cleaner cleans both sides 
of the glass at the same time, thus preventing dust or 
steam from gathering on the inside of the windshield, par- 
ticularly as with a closed car. 

The cleaner is made in one model only, yet is so de- 
signed that it fits any and all types of windshields. It 
can be attached in either of three ways — clamping over 
the top of the windshield frame, bolted through the frame 
or bolted directly through the glass. All necessary parti 
are furnished with each cleaner for attaching in either of 
the three ways. 

The several distinctive features possessed by the cleaner 
will quickly appeal to all drivers because of the universal 
difficulties encountered when driving during a' rain. The 
unique manner in which it accomplishes the desired re- 
sults is bound to find a ready response with most auto 
owners and drivers. 



Facts Show World Uses Inches and Pounds 

The metric system of weights and measures having made 
little progress in the industries of this country, its advo- 
cates are now endeavoring to force it by law on a people 
who have found little merit in it. The arguments arc 
summed up in the terms: "World Uniformity" and "For- 
eign Trade." They start with what they consider an in- 
disputable assumption that the metric system users form 
an overwhelming majority and that the bulk of trade is 
carried on in their system. 

But facts are stubborn things and the facts indicate 
that the nearest approach to world uniformity in minu- 
facture and trade has been achieved by nonmetric England 
and America. The overwhelming preponderance of Brit- 
ish and American foreign and domestic trade and the 
dominating position held by their system of weights and 
measures in every commercial port have secured for the'm 
a universality, through natural processes, which no 
amount" of compulsory legislation could have made possi- 
ble. 



We have only to remember that: 70 per cent of the 
world output of steel is manufactured in the United 
States and Great Britain on the inch and pound basis. 

Approximately two-thirds of the world production of 
machine tools is made to the inch. 

Eighty per cent of the world production of screw 
threads is made to the inch. 

The United States and Canada consume for manufac- 
ture about 70 per cent of the world production of crude 
rubber. 

The United States manufactures 90 per cent of the 
world production of motor vehicles. 

The standard unit by which lumber is measured the 
world over is the board foot, being a board one foot 
square by one inch thick. 

Ninety-five per cent of the world's cotton spindles are 
spinning to the yard and pound; only 5 per cent are spin- 
ning to metric. 

The denier-aune is the world standard for raw silk and 
all efforts to substitute the metric standard have failed, 
even in metric countries. 

Approximately two-thirds of the commerce of the world 
in manufactured products is on the basis of the English- 
American system of weights and measures. 

Mail Contracts Let — Will Carry Passengers 

Too 

What probably represents a new era in the aeronautic 
industry, as well as in the aerial carrying of mail, freight 
and passengers was inaugurated recently when the post 
office department signed a. contract with the Lawson Air 
Line Co., Chicago, for the Pittsburgh, St. Louis route 
with stops at Columbus, Cincinnati and Indianapolis. 
This is to be begin in November. 

Palatial air liners with wicker chairs inclosed in glass- 
windowed, streamline bodies, are being built for the new 
service, officials of the company announced. 

The Government contract provides that each plane must 
carry 1,500 pounds of mail per trip. In addition the com- 
pany is providing accommodations for sixteen passengers, 
this feature of the traffic being a private venture. Three 
hundred and six round trips are to be made yearly on 
each route. 

Service on the New York-Chicago and New York-At- 
lanta routes probably will not be inaugurated until next 
spring. Connecting air lines between Cleveland and De- 
troit, Chicago and Indianapolis, probably will be opened 
later, when the company will also bid for mail carrying 
contracts. 

A night service on the lines will be started and standard 
berths will be part of the equipment, Floyd K. Smith, as- 
sistant general manager of the company said. Shower 
baths and all modern conveniences will be installed, he 
added. 

At the same time the department signed contracts with 
the same company for the New York-Chicago route via 
Harrisburgh, Pittsburgh and Ft. Wayne for $238,000 a 
year, and New York-Atlanta service via Washington, 
Raleigh and Columbia at $300,000 a year. 

Sydney, New South Wales, Australia, is building its 
own motor fire engines because of the inability of the 
Fire Brigades board to import from 3 to 26 in the past 
five years, and in building these, it has been found impos- 
sible to save $2,400 over the best London quotation. 
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New Magnesium Alloy Shows Much Promise 

Automotive Industry Will Welcome Lightest Metal Yet Available for Pistons and Similar 

Parts— Method of Manufacture— Physical Properties 



IN the earliest days of the automobile and other automo- 
tive units, the best thought, brains, skill and money were 
concentrated upon making the machines run continuously 
regardless of size and weight. This was accomplished many 
years ago and since then engineers and executives have 
devoted the largest part of their time and effort to making 
the machines lighter in weight and less expensive to oper- 
ate, yet equally reliable and serviceable. This has been 
brought about largely by the liberal, in some cases almost 
reckless, use of alloy steels, and more recently alloys of 
other metals. The stimulus of the war to aircraft and the 
manner in which the construction of aircraft was dis- 
tributed all over the country for quick results taught 
many manufacturers the advantages of extremely Hght 
weight, especially the free use of the new aluminum al- 
loys. A new metal, an alloy of aluminum and magnesium, 
which has been brought out by the Dow Chemical Co.. 
Midland, Mich., deserves to be classified with these alum- 
inum alloys for the simple reason that it is lighter than 
any of them and at the same time stronger and tougher 
than most of them. This is called Dow metal and is said 
to be the lightest metal known which is a,dapted to com- 
mercial uses. It contains over 90 per cent of metallic 
magnesium, which distinguishes it from all other light 
alloys now on the market. Others in the socalled alum- 
inum family are composed largely of aluminum and con- 
tain magnesium, if at all, in small amounts. Magnesium 
is the lightest metal which at the same time has the ten- 
sile strength and the physical properties making it suit- 
able for engineering uses. 

This new alloy has been brought to the attention of en- 
gineers within the last two years. Prior to the war, mag- 
nesium was imported from Germany and its main, if not 
sole use, in the United States was as a deoxidizing agent 
for nonferrous metals. Dow metal is one-fourth the 
weight of cast iron and all aluminum and aluminum al- 
loys are 50 per cent heavier, or it could be said, magne- 
sium is one-third lighter than aluminum. A comparison 
of the three main piston materials as to weight in ounces 
per cubic inch, is as follows: 

Oz. per 

_ . Cu. in. 

Dow metal 1.04 

Lynlte 1.56 

Cast iron 4.16 

When the foreign supplies were cut off early in the war, 
the manufacture of metallic magnesium was undertaken 
by the Dow Chemical Co., there being unlimited amounts 
of the raw material in the brine pumped from its numer- 
ous wells, from which many other chemical products were 
manufactured. Among these manufactured products is 
the salt, magnesium chloride, which after suitable prepa- 
ration is used for the manufacture of metallic magnesium. 
The process employed is electrolytic in which a heavy 
direct electric current is passed through a molten salt 
bath, maintained at a red heat until it is decomposed by 
the current and the metallic magnesium is formed which, 
on account of its extreme lightness, rises to the top, floats 
on the surface of the molten bath and is skimmed off 
from time to time. 



Appreciating the fact that in the past the demand for 
magnesium was limited, because no alloy of it had been 
discovered which possessed the mechanical properties nec- 
essary for its use in practical construction of the parts in 
automotive and aircraft production where sufficient ten- 
sile strength with the other necessary qualities was needed, 
the Dow Chemical Co. established a research department 
and for the last five years or more this work has been car- 
ried on. Under the direction of Dr. W. R. Veazey, Case 
School of Applied Science, Cleveland, the chemists to make 
the first metallic magnesium at this plant were Messrs. 
Stafford, Collings, Burdick and Gann, and the alloying of 
this metal was then carried on by Veazey and Burdick 
until, after many tests, the present Dow metal alloy was 
obtained. 

The main use found thus far for this alloy has been in 
the manufacture of pistons for automobiles and airplanes 
as well as motor boats. Possessing a tensile strength of 
from 22,000 to 25,000 lb. per sq. in., it is also the lightest 
material used for such purpose, besides having no abra- 
sive or scoring action on cast iron cylinders and having 
approximately the same coefficient of expansion as other 
light piston alloys. Dow metal differs from aluminum as 
to the expansion under heat in a motor in that there is 
no permanent growth or set at these temperatures. Re- 
cent tests have shown that with 21 successive heats made 
of Dow metal for two hours each and for 0 to 800 deg. F 
the permanent growth is so minute that it cannot be de- 
tected with a micrometer. 

In machining no cutting compound is used and with the 
lathe running at the highest speed, there is no tearing of 
the metal and no dulling of the tool by hard spots. The 
great resiliency of Dow metal is shown by recent tests at 
the Government laboratories at the McCook aircraft field, 
Dayton, O., in which an Oldsmobile piston was placed in 
a vise and forced in % in. and upon being released from 
the vise, came back to size with the exception of being 
0.004 in. out of round. 

After the setup is made in the lathe, reports show that 
three Dow metal pistons are machined in the time former- 
ly taken to machine one of cast iron of the same size. 

The following table gives some of the more important 
physical properties : 



Specific gravity 1.79 

Tensile strengrth. lb. per sq. in 22,000-25,000 

Yield point, lb. per sq. in 12,000-14,000 

Compressive strength, lb. per sq. in 45,000 

Elongation, 2 in., per cent 3.5 

Reduction of area, per cent 3.5 

Modulus of elasticity 9,000,000 

Brinell hardness 55-75 



Where Dow metal is reworked or rolled, drawn, drop 
forged or heat treated, the tensile strength is increased at 
each operation. In heat treating, sand castings are in- 
creased from 22,000 to 25,000 up to 30,000 lb. per sq. in. 
or more, without causing any appreciable change in the 
yield point, while the elongation and reduction in area 
are increased to 6 per cent. In drop forging, the tensile 
strength is increased to 50,000 lb. per sq. in. and the 
Brinell hardness rises to 70 or better. 

The heat conductivity is $0,295, as compared with 1,000 

(Concluded on page 35) 
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Helpful Hints for Designers and Draftsmen 



Strength of Welded Joints 

Many people, even engineers, have so little actual knowl- 
edge of the welding process and the results obtained by 
means of it that they consider a welded joint much weaker 
than the other surrounding metal. That such is far from 
the actual case is shown by tests of some tie rods which 
were thermit welded at the plant of the Algoma Steel 
Corp., Sault Ste Marie, Canada. A total of such welds 
were made in 13 pieces of 3j4 in. square rod, each rod 
being welded in three places. Before making these welds 
a test was made on a plain, unwelded bar. The compar- 
ison of test results showed the following results : 

Tensile Btrength 

per sq. in. Blonsration 

in pounds in per cent 

Original bar 48,560 52.5 

No. 1— Thermit Weld 27.500 2.5 

No. 2— Thermit W,eld 52,200 6.0 

No. 3— Thermit Weld 44,880 4.0 

The low value obtained in Test No. 1 is explained as 
being due to a slight pipe in the sample which consider- 
ably reduced its tensile strength. Test No. 2 was made on 
an almost perfect weld and tested stronger than the orig- 
inal bar. 

In preparing the sections for the tests, a piece of the 
3^4 in- square rod 7 in. long containing the weld was cut 
out. This was put in a crank shaper and machined to flat 
surfaces on three sides, then put under power hack saw 
and quartered. Three of these quarters were then turned 
down to test pieces each having a cross sectional area of 
0.7854 sq. in. or about 7}4 per cent of the original bar. 
About 40 lb. of thermit was used to each weld and the pre- 
heating took about 2 hr. to each weld. 

If the defective weld be eliminated, it will be noted that 
the two good welds averaged almost exactly ihe strength 
of the unwelded bar (48,540 lbs. against 48,560 lbs.), show- 
ing that properly made welds will give the full benefit of 
the original metal. 



Automatic Stop for Machines 

In tile shop operation of many machine tools, a con- 
siderable waste is entailed when the operator fails to shut 
off the machine that is not in use even temporarily. A 
number of machines running idly eat up a whole lot of 
power, which means a considerable waste of coal in a 
year's time, and coal is precious nowadays. That it is 
possible to apply to such tools a simple and automatic 

shut- off which 
will 



conserve 
power and the 
tool itself to a 
certain extent, 
is shown by the 
illustration Fig. 
1. and the fol- 
lowing descrip- 
tion from a Ca- 
nadian Contem- 
porary: 

"Grinders are 
high speed ma- 
chines. The 
workmen often 




leave them running after they have finished grinding their 
tools. The result is that the wear on the bearings is ex- 
cessive and considerable power is wasted. 

*'An automatic grinder stop, as illustrated, will elim- 
inate these disadvantageous features. The scheme is of 
course applicable only on an individually motor driven 
grinder. A block of insulating material, I, was fastened 
to one of the legs of the grinder frame. To this block 
was secured two strips of sheet metal, M and M. Con- 
ductors were then wired as indicated, from each of these 
contacting strips, M and M, to the low voltage release 
magnet on the motor starter. The wires were fastened 
under the release magnet binding posts, providing an elec- 
trical connection. If a short circuit or shunt is arranged 
across M and M, the low voltage magnet is de-energized, 
and the starting handle is released. It will then return to 
the "off" position, and stop the motor. To effect this 
short circuiting automatically, the pedal illustrated w^as 
provided. On it was mounted an insulating block, J, 
carrying a strip of copper, N. When a man wishes to 
strat the grinder he first steps on the foot pedal. This 
removes the short circuit from around the release magnet. 
Me then starts the motor in the usual way. When he has 
finished grinding his tool he must of course remove his 
foot from the pedal when he leaves the grinder. When he 
does so, N contacts with M and M, short cirsuits the low 
voltage coil and automatically stops the motor." 

Although shown and described as a grinder, there is 
nothing about it which prevents its ai)plication in a sim- 
ilar manner to any tool which has intermittent and no: 
continuous use. 



Electric Pumps Working Under Water 

We have long had pumping appliances which would 
work under water, drowned in fact, but none that were 
worked electrically. For a long time it was considered 
essential by electrical motor builders to keep "weather'* 
from too close contact with their machines, and much 
ingenuity has been expended in the designing of protec- 
tive covers suitable to the attainment of that end. All 
that is now past, and another milestone in the progress 
of electrical development has been left behind. A rotary 
pump, directly coupled to an electrical motor, was recent- 
ly shown at Olympia which will w^ork completely sub- 
merged. The motor is three-phase, 220 watts, with a short 
circuited rotor; and so far from any attempt being made 
to keep the water out of the motor, it is deliberately cir- 
culated through it, after being passed through a strainer 
to catch any gross mechanical impurities. The pump in 
fact takes its suction from water which has circulated 
through the motor. Needless to say, heating troubles are 
not likely to occur. The pump which was being intro- 
duced before the war proved extremely useful during 
that period, and a large number were supplied to the 
British and some of the allied navies. 



Fig. 1. 



Sketch showing application of au- 
tomatic stop to grinder 



More About Molybdenum in Automotive Work 

When the success of the Renault baby type of tank was 
assured and it was decided to produce a large number of 
them in the United States, the American steel manufac- 
turer who was to furnish the fabricated armor, developed 
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and submitted a turret and gun protector of flanged and 
formed armor plates ranging in thickness from 0.25 in. 
to 0.62y2 in., which would afford ample protection to men 
and guns and would greatly reduce the weight and in- 
crease the space available to the operator. 

The French engineers were pleased with this idea, but 
refused to believe it possible to form armor plate into the 
intricate shapes required, until a French commission had 
visited the manufacturer and had seen the parts produced 
in large quantities and on a commercial basis. This was 
perhaps the most notable development in the manufacture 
of light armor during the war. 

This achievement was made possible by the use of 
nickel-molybdenum steel, which will be found equally ef- 
fective in airplane, automobile, truck and tractor parts 
and all parts subjected to live loads. 

Molybdenum in the form of the ferroalloy, may be in- 
troduced into steel by any of the customary methods. Re- 
cent developments have shown that molybdenum may also 
be introduced into steel in the form of calcium molybdate, 
with equal efficiency. This statement is based on the re- 
sults of many commercial tests in open hearth and elec- 
tric furnaces, made at both Government and private plants. 

Already one of the foremost automotive engineers in 
this country, whose experience has primarialy been with 
quantity production, is starting to build an all molybde- 
num steel car. Others are adopting molybdenum steels 
for vital parts. 

While molybdenum bearing ores are found widely dis- 
tributed, the metal up to relatively few years ago was 
classed as semi-rare or semi-precious, as no deposits of 
real commercial magnitude had been discovered. 

A few years ago the Climax Molybdenum Co. acquired 
possession of a deposit of molybdenum sulphide at Cli- 
max, Col. This ore body, by far the largest known, is of 
such extent and magnitude as to make molybdenum com- 
mercially available on a scale sufficient to meet all re- 
quirements of the steel trade. The flotation mill at Climax 
to treat the crude ore, has at present a capacity of 1,000 
tons a day, and at this rate of production the ore reserves 
already developed insure steady operation for more than 
30 years. 

In this connection it is interesting to note that the sup- 
ply of raw material from Canada is considerable. The 
supply in 1919 was curtailed by the collapse in the market 
for molybdenite, after the armistice. Incomplete returns 
from operators show that exports in that year were 113,- 
520 pounds valued at $84,228 or an average value of 75.2 
cents per pound. 

The total production in 1918 representing the quantity 
of MoSjj contents of the concentrates shipped for which 
payment was made amounted to 378,029 pounds which at 
$1.15 per pound would be worth $434,733. 

The total shipments in 1918 of ores and concentrates 
were 461.3 tons valued at $428,807 and there were 33,935 
tons of ore treated at the concentrating plants. 

Most of the production has been derived from the mines 
at Quyon, Quebec. 

The price of molybdenum in New York which averaged 
$2.25 per pound in January, 1918, gradually declined to $1 
in August, 1918, and 87 cents in December. In 1919 the 
price declined to 75 cents per pound and sales were riiade 
as low as 50 cents and even 40 cents. 



New Alloy Shows Much Promise 

(Continued from page 33) 

for pure copper and 0.108 for cast iron. The coefficient 
of linear expansion over a range from 0 to 800 deg F is 
0.000028. This coefficient appears to be high for a material 
to be used in pistons. However this expansion is not ac- 
companied by any permanent growth. In one test a bar 
was submitted to 21 heatings of two hours each at 800 
deg. F, and it showed an increase in length of only 0.0003 
in. per inch, an amount so small as not to be detected 
with the micrometer. In practice pistons are fitted to the 
same clearances in the cylinder as are commonly given to 
aluminum pistons and fitted in this manner, they have 
given entirely satisfactory service under all conditions. 

The first real test of Dow metal pistons was made by 
the Dow Chemical Co. in its Ford roadster over a year 
ago. The car has been in constant service since that time 
and now has a mileage of over 20,000 miles and is still 
giving good service. At one time on a 5,000 mile test, the 
gas consumption was 23j4 miles per gal. and the oil at 
the rate of one quart for each 100 miles. At the conclu- 
sion of the test, the piston showed very little wear and the 
cylinder none. Since the original test set of pinions were 
put in, many additional sets have been installed by the 
company in its own test cars and by a large number of 
private car owners. The sound of the Ford motor with 
Dow metal pistons is hardly recognizable. Recent tests 
in a plant of a well known manufacturer of motors show 
that these motors developed 6 horsepower more with the 
Dow metal pistons than they had ever developed before 
with any other material. In spite of the rather ample 
clearances with which these pistons are installed in the 
cylinder, no case of oil pumping has yet been recorded 
and the objectionable piston slap is absent. 



Motor Vehicle Owners Paying Heavy Taxes 

According to R. E. Fulton, vice president of the Inter- 
national Motor Company, motor vehicle owners in 1918 
paid $50,000,000 in automobile license fees to the various 
states. Including personal property taxes levied on cars 
in some states, excise and local charges, it is estimated 
that car owners paid no less than $150,000,000. In addi- 
tion, motor vehicle manufacturers paid $33,000,000 in taxes 
to the Federal Government. This is a total of about $25 
for every car built. Out of 2,500,000 miles of highway in 
the United States only 6,250 are equal to the demands of 
heavy duty traffic. Motor vehicles therefore pay a total 
sum amounting to $75 per mile for every mile of highway 
in the United States, improved or unimproved. For every 
mile capable of carrying heavy duty motor traffic motor 
vehicles pay yearly a sum equal to $24,000 per mile. 



French Automobiles for American Market 

A report from Paris says that French firms are consid- 
ering the United States as a market for their cars. Mr. 
Pierre Bassett, representative of the Syndicat Francais des 
Constructeurs d' Automobiles, will leave France shortly to 
investigate conditions here. 

Due to the French exchange situation and the low cost 
of freight space on ships returning to the United States, 
Mr. Bassett expects to place French trucks on sale here 
at prices which will compare favorably with local prices 
Moreover many of the large French concerns have de- 
veloped considerable technique in fast construction. * 
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Current Automotive Metal and Supply Prices 



General Business conditions the country over appear 
Conditions to have improved slightly in the past month. 

Money is easier, as the crop money has 
started to flow back east. In general material prices show 
a more marked tendency to decline, although building ma- 
terials are still on too high a plane. Automotive plants 
are still reducing the number of employees, and there 
has been further retrenchment in rubber centers. 

Iron and For the second successive week pig iron shows 
Steel no change in any quality or from any produc- 

ing center. Sheet bars and blue annealed 
sheets are lower, and the general trend of iron and steel 
scrap is very apparently downward. The mills are busy, 
agricultural implement manufacturers having come into 
the market for large tonnages for 1921, while the railroads 
are beginning to buy. August ingot production was at the 
rate of 42,500,000 tons per year, a return to 1917 standards. 

Copper and Buying of copper is at low ebb, but some 
Aluminum foreign buying on a very cautious scale lest 
prices be disturbed is beginning to be ap- 
parent. Leading aluminum interests show no change in 
prices, but others are said to be ofYering virgin metal as 
low as 30c, New York. 

Lead and Early September saw a not unexpected cut of 
Tin yic in lead, bringing it to 8.50c, New York. 

This was simply a readjustment of the lead- 
ing interests' price to that in force among the other pro- 
ducers for some time. Imports from England continue 
on a fair scale. Consumers of tin are beginning to buy, 
and although prices show no change of recent date, there 
is a better feeling. Deliveries for August were 3,745 tons. 

Zinc and About all of the imported zinc has been 
Other Metals sold and galvanizers are beginning to 
come into the market. These two things 
have given the market a better tone, but buying is still on 
a small scale. Ferrosilicon is down a considerable amount 
and can be had for a'bout $165 a ton. 

Old All of the old metals are off somewhat, copper 
Metals and brass scrap showing small changes, such as 
%c. Steel scrap is lower in Pittsburgh and Chi- 
cago, and cast iron scrap in Chicago. 

Chemicals Caustic soda and soda ash are weak and lower. 

All grades of alcohol are lower than last 
month but the change is not recent. Naval stores are ma- 
terially reduced, turpentine having lost 20c in the past 
month. 

Other The oils show no change although gasoline has 
Materials been advanced Ic since the last quotation of 
prices. Stocks are said to be piling up how- 
ever. The bottom seems to have fallen out of the rubber 
market, and the whole industry is in bad shape. Upriver 
fine is quoted at TSyic and the coarse and caucho are both 
below 20c. Hides are said to be moving more freely with 
some export demand. Bogotas are listed at 25c compared 
with last month's 30, and Bogota goat skins are 85 @ 
$1.00, which were $1 @ $1.10 last month. 



Every effort is made to have the following prevailing 
prices (compared with last month's) accurate but none 
is guaranteed. They are obtained through trade sources 
and may not be realized on small quantities: 

» « , ^ . ^^S. 2 Sept. 13 

Acid, Sulphuric, 66o ton 18.00 — 20.00 $18.00 — 20.00 

Alcohol, Kthyl. 97 p.c. gal. 5.00 — 7.00 6.00 — 7.00 

Alcohol, denatured, 190 proof, gal. i 05 1 10 ^ i in 

Alumdnum No. 1 99% carloads. lb. ^ 35 _ ^38 ^'35 Z ^38 

Ammonium Chloride (Sal-Am- '^^ 

monlac) white, granular lb. 17 13 17 la 

Babbitt Metal, best grade lb. 90 * 'on 

Babbitt Metal, Commercial. .. .lb. 50 . "^o 

Beeswax, natural crude, yellow. lb. _J ' 

Camauba No. 1 Wax lb. 1 oo — 1 05 90 — 95 

Caustic Potash (85-92 p. c.)..lb. 35 _ ?q 00 

Caustic Soda, 76 p. c 100 lb. _ 5-7? Z e 00 

I 'umice. Ground (domestic).... lb. 04 ^ 07 04 — 07 

Shellac, Orange, superfine lb. 1.45 * l'4u l'4-i 

Tin, Metallic straits pig lb. 53 45 ^"^^ 

Turpentine, spirits of crude i"69 Tjo 

Zinc, Western Spelter lb. .10 — n 10 _ 11 

No. 9 base casks, open lb. .15 * "15 

IRON AND STEEL, PIGp BARS. ALLOYS, OLD METAL 

Piffi per ton — Auir i <a/^..f 1^ 

No. 2 X, Philadelphla§ $^9 15 j^V J* 

No. 2, Valley furnScet 46 oo ^fnll 

Basic, delivered, eastern Pa 44 40 

Basic, Valley furnace it-^n ^J-r^ 

Bessemer, Pittsburgh 4840 ^J.oO 

Malleable, Valley 7 45 50 fS'iS 

Refined iron bars, base price '5 25c s: 7k« 

Soft Steel— * ^''^^ 

% to 1% in., round and square.. 3.52— 5.25c 5.6.3— 5 40c 

l ^ ni"- ^ ??^J.^/^^ 3.62— 5.25c 3.73— 5 40c 

Rods— % and 11/16 3.57— 5.05c 3.6S— 5 45p 

Bands— 1% to 6x3/16 to No. 8..' 4.22— 6.50c 4.33ll7;oo^ 
Sheets 

Black. No. 28. Pittsburgh 7 ka^ 

Galvanized, No. 28. Pittsburgh.. q'oop 

Blue Annealed, 9 & 10 550P 

Tin Plate. 100 lb. box. Pittsburgh 19 00 

Ferromaaifi:anese 76% to 80% del. $200.00 $165.00—170 00 

Spiegel. 18% to 22% furnace, spot 75.00—85.00 80.00 " 

Ferrosilicon, 50%. spot, delivered 70.00—80.00 75.00— 80.00 
Old Metal 

Heavy steel scrap, Pittsburgh... 27.00 9c «;n 

Heavy steel scrap. Philadelphia.. 23.00 iatn 

No. 1 cast, Pittsburgh 41 00 49 aS 

No. 1 cast, Philadelphia 38.00 4000 

tSIlIcon, 1.75 to 2.25. §SilIcon, 2.25 to 2.7.5. 

BOLTS AND NUTS 

(Discounts are from Nov. 1. 1919) Aug. 3 s^nt ii 
Machine bolts, r.p.c. and t. nuts, 

%x4In.; Smaller and shorter.. 30 m 
Carriage bolts, Hx6 in.: 

Smaller and shorter, rolled threads 30—10 on 

Cut threads 30 20 

Seml-finlshed hex. nuts: 

H In. and larger 50—10 40 

9/16 In. and smaller 50—10 40 

Tire bolts 50 50 

BRASS, COPPER SHEETS. SHAPES, VIRGIN METAL, SCRAP 

Copper, Lake, Ingot lb. '^ofi9' ^$019* 

Copper. Electrolytic lb. .19 I86 

Copper, CasUng lb. .18% joi/ 

Copper sheets, hot rolled lb. .33% '.zzZ 

High brass wire and sheets. .. .lb. .30H 30 S 

High brass rods lb. .25 *27 

Low brass wire and sheets lb. .27% 28^ 

Low brass rods lb. .29 29 

Seamless brass tubing lb. .33 \Z 

Old Metal— 

Copper light and bottoms 13% — .lAH 12% 

Bnjss. heavy 09«— .10 :09hi 

Brass, light .0754— .07% 07 

No. 1 yellow brass turnings 09 — .09% 08% 

No. 1 red brass or comp. turnings .12% — .18 .12% 13% 

Aluminum, cast .20 '20% 

Aluminum, sheet .20 .20% 

CRUDE RUBBER 

Aug. 2 Sept. 16 

Para, Upriver fine... lb. $0.32 —.33 $ .28% 

Upriver coarse lb. .23 — .24 .19% 

Upriver caucho ball lb. .23 —.24 .18% — .19 

Plantation, first latex crepe... lb. .32% .26 

Ribbed smoked sheets lb. .31% 23% 

Brown crepe, thin, clean lb. .30 23% 

PETROLEUM PRODUCTS 

Aug. 10 Sept. 16 

Oil — Pennsylvania Crude $6.10 $ 6.10 

Kansas and Oklahoma Crude.. 3.CO 3.50 

QasolIne.Motor.garages.steel bbls.. .30 .31 

Consumers, steel obis .32 .33 

LubHcatIng Oil. black, 29 gravity .28— .33 .28— .33 

Cyl. light filtered .90— .95 .90— .95 

Dark filtered .83 — .86 .83— .85 
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MEN OF THE AUTOMOTIVE INDUSTRY 



1 



Who They Are 



What They Are 



What They Are Doing 



G. J. Brittaln has been appointed vice president and general man- 
ner of the Canadian Fairbanks -Morse Co., Ltd., with headquar- 
ters in Montreal. He was formerly manager of the Winnipeg 
iiranch and succeeds C. G. Drlnkwater who has been vice presi- 

'II t in charge of sales for many years and who has resigned to 
enter the banking business. Brittaln Is succeeded in Winnipeg by 
Kenneth Forbes, who is in turn succeeded in St. John, N. B., by 
W. J. Hill. Other appointments are of Malcolm Cordell as Montre- 
al manager; George L. Nies, Calgary manager, and Archibald Tur- 
ner, SasTcatoon manager. 

E. R. Hollenderp well known in the trade through his long con- 
nection with Flat and other Imported cars and more recentlv with 
Hollander Motors, Inc.. one of the Ford agencies in New York city, 
has become a vice president of Gaston, Williams & Wigmore, ex- 
porters. New York cit5', and has already secured a number of well 
known men as associates in the big export Arm. Coincident with 
this change, it is made known that Hollander Motors, Inc., will 
be dissolved August 1. 

C. F. DrozeskI, prepident and general manager Saginaw Mallea- 
ble Iron Co.. a subsidiary of General Motors Corp., has organized 
the Central Malleable Castings Co., in conjunction with his son and 
Mr. Kennedy, formerly foundry superintendent at Seigrinaw, and has 
purchased the foundry of the Franklin Park Foundry Co., at 
Franklin Park, near Chicago. Both gray iron and malleable cast- 
ings will be produced, 

Elisha Walker of Blair & Co.. Inc.. New York city, has been 
elected a director of the Willys-Overland Co. Walker's accession 
to the board was commented on In financial circles this week as a 
highly valuable one. and regarded as indicative of strengthing the 
company in the larger size which It has been assuming with the 
development of its new light four and, its Willys- Knight models. 

Fred Crebbin, Jr., formerly factory manager of the Master 
Trucks. Inc., has assumed his duties as general manager of the 
truck division of the Stoughton Wagon Co.. Stoughton, Wis. Creb- 
! in besan his career with the Packard Motor Car Co., where he 
'served several years as head of various departments. His expe- 
rience also embraces connection with various other old names. 

George William Sargent has severed his connection with the 
Crucible Steel Co. of America, Pittsburgh, where he held the 
office of vice president and metallurgist. He is now devoting his 
entire attention to the Molybdenum Corp. of America. 212 Empire 
Building. Pittsburgh, of which he is president. He holds the same 
office in the Electric Reduction Co., an affiliated organization. 

E. L. Larson, works manager of the Locomobile Co. plant at 
Bridgeport, Conn., announces the appointment of C. H. McCarter 
as general superintendent of the Locomobile plant along with that 
of H. C. Aument as mantiger of the parts department. Other 
promotions include that of J. R. Stlne to the position of car super- 
intendent, and J. Bums, mexihine superintendent. 

George H. Kielnert, who has served as general manager of Its 
plant and vice president of the Bock Bearing Co. for nearly two 
years, has resigned that posit, handing It over to Robert Cllngman, 
sales manager, who now becomes acting general manager. Kieln- 
ert is withholding details of his future plans, save that it Is his 
immediate intention to take a vacation. 

Alfred K. Hebner was elected president and Dana H. Torrey sec- 
retary and treasurer of the Bearings Service Co., Detroit. Mich., at 
a recent special meeting of the board of directors, at which resig- 
nations of Ralph S. Lane, president; Harry J. Porter, treasurer, 
and Hebner, secretary, were tendered. Lane and Porter both con- 
tinue as members of the board. 

Allan A. Ryan, about whom "WTeUI Street Is still talking in connec- 
tion with his Stutz Motor corner, has resigned as a director and 
chairman of the board of the Stromberg Carburetor Co, Though 
Ryan has made no explanation for this action, it is intimated from 
some sources that It is hia intention to devote all of his time to 
his Stutz holdings. 

L. R. German, well known throughout the trade through his asso- 
ciation with the Olds Motor Works, Lansing, Mich., has been made 
a vice president and a director of that organization. German has 
been with the Olds organization for a long period and two years 
ago was elected comptroller of the company. 

William D. Ennis has resigned as "professor of nwirine and me- 
chanical engineering In the Post Graduate Department of the 
United States Naval Academy to become vice president of the 
Techlcal Advisory Corporation of New York, with which he has 
been associated since its organization. 

Fred P. Scrlbner, for manay years the superintendent of the Ray- 
bestos plant in Bridgepoit, and for the last seven years super- 
intendent of the F. L. Horton Mfg. Co.. Boston, Mass., Yms taken 
an interest In the Staybeetos Mfg. Co.. Philadelphia, and Is now 
superintendent of this plant. 

James W. ."*owers. fo»-merly with the Jaxon Steel Products Co.. 
Jackson. Mich., has been made sales manager of the Motor Starter 
& Air Pump Co.. Newark. N. J., maker of transmission driven tire 

Sumpe and air conrpressors. He will open offices in the Book 
lulldlng, Detroit. 

Otto H. JobskI has severed his connection with the Standard 
Parts Co., Cleveland, after 14 years of service in the capacity of 
mechMuilcal engineer in the manufacture of rims, solid tire bases 
and tubular parts for automobiles. His future plans are not dis- 
closed. 

H. I, Crow, formerly aeronautical mechanical engineer In the pro- 
duction engineering department. Bureau of Aircraft Production, 
Dayton. O., has accepted a position with the FEigeol Motors Co., 
Oakland, Cal., In Its plant at 1827 Bast Eighty-ninth Street, Cleve- 
land. 

Harpy A. Bims has been nopointed vice president of the Stude- 
baker corporation. L. J. Oilier, formerly vice president, who has 
.lust reitumed from abroad, will have charge of export sales. E. H. 
McCta,rty and H. S. Welch will be assistants to the vice president. 



Frederick S. Duesenberg, who sdnce the dissolution of the Due- 
sen berg Motors Corp.. Elizabeth, N. J., has been designing inter- 
nal-combustion engines, has been appointed chief engTneer of the 
Duesenberg Automobile & Motor Corp., Indianapolis. 

Wlllard S. M ears has been elected vice president and treasurer 
of the Enameling & Stamping Corporation, Long Island City, N. 
A* P^ii*^'^® formerly general manager and vice president of the 
Oneida Motor Truck Co. of New York. New York city. 

naVy'i ^* u ^^^^ bcMi made president and treasurer of the 

Pittsburgh bhafting Co., of Detroit, and Thomas H. Booth has been 
promoted to vice president and general sales manager. Schrage 
joined the company fifteen years ago as bookkeeper. 
*i,®''U"^t^'***^/^* ^Jl"* has resigned his position of superintendent of 
iuLJ^SjJfK^^Fv; if^i^^Si^' .^^-u.^"*^ has accepted a similar po- 
siUqn with the United Slates Fiber Products Co., 210 Capital 
National Bank Building, Sacramento, Cal. v^i it^i 

H«f^.f5«^^**"? ♦V^'^U**' designing engineer in the engine 

department of the Curtiss Engineering Corp., Garden City, N Y 
IlSffr, t^^7*v,^"Tx®?F^"®, designer in the ordnance engineering lab- 
oratory of the Holt Mfg. Co., Peoria III. 

elected president and general mana- 
ger of the newly Incorporated McCormick Motor Car Co., Williams- 
port, Pa., which has been formed to take over the business for- 
merly conducted under his own name. 

R. H. Sanders has severed his connection with the Ravmond En- 
gineering Corp.. New York city, and accepted a position as engine 
^rfi^S!^ the New York Rotary Motor Co.. 25 West Forty- 

fifth Street, also of that city. 

Otto Bruenauer has been elected vice president and made general 
manager of the Chicago Standard Axle Co., 1300 Fletcher Street, 
Chicago He was formerly vice president of sales of the American 
Truck Co.. also of that city. 

Walter J. Baumgartner, who was formerly chief engineer and 
general superintendent of the Duplex Engine Governor Co., Brook- 
Vl^: ^rr,^","^ accepted a position as engineer with the Garford 
Motor Truck Co., Lima, O. 

Wililam O. Olsen has severed his connection with the Arc'O Mfg. 
Co.. Chicago, and is now designing production engineer for the 
William O. Olsen Co., 431 South Dearborn Street. Chicago, of which 
he is one of the organizers. 

..-^''^'^ ^' accepted the position of chief engineer with 

the Owen Magnetic Motor Car Corp., Wilkes-Barre. Pa. He 
formerly held a similar position with the International Fabricating 
Corp., also of that city. 

Wayne E. Dunston has accepted the position of factorv mana- 
ger and chief engineer of the Kalamazoo Spring & Axle Co., Kal- 
amazoo. Mich. He was formerly manager of the Crown Hardware 
Mfg. Co., I>ayton. O. 

H. W. Adams, formerly Instructor of automotive gas tractor en- 
gineering in the City High Schools, Minneapolis, has accepted the 
position of superintendent of the Minneapolis Auto and Tractor 
School of that city. 

C. M. Eason has been elected vice president of the Hyatt Roller 
Bearing Division of the General Motors Corp., Newark, N. J He 
was formerly general manager of the Engineering Development 
Co., Moline, III. 

George A. Shoemaker has been appointed works manager of the 
Bound Brook OU-less Bearing Co., Bound Brook, N. J. Shoemaker 
was formerly connected in a similar capacity with Messrs. David 
Lupton Sons Co. 

Fred J. Johnson has resigned his position as tractor designer with 
the Gray Tractor CO.. Minneapolis, and has accepted a position 
as tractor and jig deslgrner with the Crown Iron Works Co.. also 
of that city. 

Charles R. Short has accepted the position of engineer with the 
Dayton-Wright Division of the General Moitors Corp., Diayton, O. 
He was formerly chief engineer of the Northway Motor & Mfg 
Co., Detroit. 

Harry E. Lambert has accepted a position as tractor engineer of 
the McDougall-Duluth Co., Duluth, Minn. He was formerly chief 
draftsman of the tractor department of the 'Pan Motor Co., St. 
Cloud, Minn. 

Herbert B. Van Pelt, formerly vice president and manager of 
sales of the Pittsburgh Shafting Co. of Detroit, has organized the 
Service Steel Co., also of that city, to market seamless and welded 
steel tul)ing. 

Ralph E. Cherry has accepted a position as engrlneer in the truck 
department of the Parrett Tractor Co.. Chicago Heights, 111. He 
wa« formerly chassis engineer with the Standard Steel Car Co.. 
Pittsburgh. 

Bruno Dahl has accepted a position as mechanical engineer with 
Abo Yern A^anufaktur, Abo, Finland. He wa.s formeriv engi- 
neer in the automotive department of the Standard Steel Car Co., 
Pittsburgh. 

D. M. Ackerlind has accepted a position as checker and layout 
draftsman with the Trego Automotive Corp.. New Haven, donn. 
He was formerly draftsman with the Nordyke & Marmon Co.. In- 
dianapolis. 

Alvin M. Yocom has severed his connection with the Bethlehem 
Motors Corp., Bethlehem, Pa., as chief draftsman, to accept the 
position of chief engineer with the Unked States Axle Co., Potts- 
town, Pa 

E. Field White, formerly chief efficiency mechanical engineer of 
the Dort Motor Car Co., Flint. Mich., has accepted the position of 
chief of plant engineering with the Hudson Motor Car Oo., Detroit, 

G. E. Swartz has joined the Tlmken Detroit Axle Co., Detroit, 
Mich., in the capacity of manufacturing manager. Swartz wa8 
formerly mechanical superintendent of the Torbensen Axle Co. 
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Wharton Motors Co., 914 Main Street, Dallas, Tex., has prelim- 
inary plans under way for the erection of a new plant in the vi- 
cinity of Jacksonville, Ha., for the manufacture of motor trucks. 
Bids for construction will be called early in the comlnx year and 
the; initial works will cost about $650,000. The company will also 
build a plant at DaJlas to cost about $400,000. As expansion is re- 
quired the plant will be extended until ther investment aggregates 
about $2,000,000. The company has arranged with the American 
Motors Export Co., Jacksonville, recently incorporated with a cap- 
ital of $5,000,000, to handle the marketing of the production. J. R. 
Pratt is president of thiis latter organization; Thomas P. WTiarton 
is head of the Wharton Motor Co. 

General Motors Co. has followed the example of the Ford Motor 
Co. and has purchased several thousand acres of land In the vicin- 
ity of Norway, Mich. The deal is said to include water power and 
iron mines, and the property is only a few mdles from the factory 
site purchased by the Fords near Iron Mountain. The Ford inter- 
ests are now erecting a big sawmill and other factory buildings at 
Iron Mountain and will establish a plant there to employ 3.500 men. 
Ford has acquired 200,000 acres of land In the upper peninsula. In- 
cluding a number of mines and water power. 

Stansell Motors, Ltd., Amherstberg. N. S. recently formed with 
a capital stock of $500,000, has secured a 10 year lease on a build- 
ing erected several years ago for the manufacture of automobiles. 
At first only assembling will be done, but it Is expected to go into 
the manufacture of cars at a later date. The directors of the com- 
pany are: J. B. Whitley, Detroit, president; W. R. Stansell, Am- 
lierstberg. vice president and general manager; F. P. Davey, De- 
tioit, secretary-treasurer. J. C. Veale. Detroit, and F. A. Parke, 
mayor of Amherstberg, are directors. 

Vim Motor Truck Co., Twenty-third and Market Streets, Phila- 
delphia, has effected a settlement and taken title to the former Mid- 
vale gun works, at Niceiown. heretofore held by the United States 
Ordnance Department. The property consists of a number of rein- 
forced concrete buildings on a site comprising 27 acres, and will be 
used by the new owner for the manufacture of motor trucks and 
parts. It is planned to inaugurate operations early in December. 
The company 8 present building has been leased to the Philadel- 
phia Electric Co. 

Mollne Plow Co., Mollne, 111., is to take over the commercial 
motor (ler>artment of Root & Vandervoort Co., East Mollne, 111. 
The latter concern announced the separation of its automobile and 
engine departments a short time ago. No details of the deal have 
been announced but the plant Is now closed for Inventory and it 
is probable that the terms depend upon this. The Plow company 
have lieen large users of the R. & V. motors in their Universal 
tractor made at Rock Island, 111. 

Hunter Motor Car Co., 27 .South Second Street, HarHsburg, Pa., 
recently organized to manufacture automobiles, will increase its 
capital stock to $121,000. Its proposed plant will be designed for 
a capacity of about 1<»0 pleasure automobiles per month, and erec- 
tion of the first unit will begin at an carlv date. The company has 
ac(|uirecl an automobile macliine shop where test work and other 
prelimdnary operations will be conducted. C. H. Hunter is presi- 
dent and general manager. 

Jacquet Motor Corp., Manitowoc, Wis., has been Incorporated 
for $100,000 to manufacture commercial vehicles, engines and parts. 
It Is a reorganization of a Michigan corporation of similar name, 
now operating at Belding. Mich., which is transferring its plant 
and offices to Manitowoc. The Incorporators of the new concern 
are: Alfred J. .lackson. Belding, and Frank M. Kadow and H. B. 
Kamschulte of Manitowoc. 

Climber Motor Corp.. Little Rock, Ark., is having some difficul- 
ties with stockholders, a small group of which is asking for a 
receiver. Mismanagement is charged, fraudulent representations 
in the sale of stock, and illegal increase In capital stock. The 
officers claim the trouble is due to a dischargeti and disgruntled 
employee, who has circulated slanderous reports about the product 
and the officials. 

Highland Automobile Co., Pittsburgh, has acquired considerable 
property on l.,iberty Avenue, near the Baum Boulevard, and is ne- 
gotiating for further purdmses. The ac(iuisition up to the present 
time totals about $110,000 in valuation, and a site to cost a])Out 
$.*?.'). 000 in expected to bo added to the holdings. The company is 
said to have plans unijer way for new works to cost In excess of 
$2."SO.O00. 

International Motor Truck Co., New York, N. Y. with plants at 
I'la infield. N. J., and Allen town. Pa., has arranged for expanding 
its production from 10.000 to 15.000 trucks per year. It is taking 
bids for a one .stor>' addition to the Allentown plant, 300 x 500 ft. 
In addition, the former plant of the Wright-Martin Aircraft Corp, 
at New Brunswick. N. J., is now operating. 

Huffman Bros. Motor Co.. Omaha, Neb., has had a petition filed 
against It and Its officers by certain stockholders. The latter 
claim conspiracy to defraud stockholders as well ns mismanage- 
nent. The defendant company has a plant at Elkhart, Ind.. but 
the busincs.s is directed from Oniaha. It Is the manufacturer of 
botli truck.i and passenger cars. 

Kissel Motor Car Co., Hartford. Wns., manufacturer of passenger 
and commercial vehicles, has increased Its capital stock from $1.- 
000.000 to $2,100,000 to accommodate the development of Its busi- 
ness and finance extensions and new equlpmjent Installed In the last 
six months. For the present no further additions will be under- 
taken. 

Root & Vandevoort Co., East Moline, 111., announce enlargement 
and extensions to its automobile plant, following the disposal of 
its engine departtnent to the Moline Plow Co. It Is expected that 
this d< al will involve three or four million dollars, the larger part 
of which will be put l)ack into the automobile plant. 

Gloria Motors Corp., 407 Shubert Building. Philadelphia, manu- 
facturer of automobiles, is completing plans for its new plant in 
tile vicinity of Auilalusla Street and the Pennsylvania Railroad. 



Jiif ^wo stories, 200 x 400 ft., estimated to 

cost in excess of $500,000. including equipment. 

imi?nl'^ff'?iSLS*'' iTJ'^^*^*- having difficulties In dis- 

!^?lvef fnr ThiJ'^n^ ni'^'^K*^ paper to banks. anS as a result, a re- 
tSnf eiske^. The company is declared sol- 

ivmey Is tigb^ agreed to the receiver to operate while 

wni''m^;5?ii"i ^^i**®"* ^?^L^^P^}ifv^"<^- * »«w concern which 
thi ^u^^ ^^PJ^V^i will have these manufactured at 

the plant of the Rapid Rim Co., Huntington. The new car will be 
shown at the fall show In Indianapolis. 

^Hf°^^*^®^*" Motor Mfg. Association, Houston. Tex., is planning for 
the erection of two additions, one story, 120 x 480 f t . and 75 x 
IdO ft respective y. The larger structure will be equipped for the 
nianufacture of pleasure automobiles. 

Mutual Truck Co., Sullivan, Ind.. will begin work about Sent 15 
^SiJLI?,^ ^^^L^^y building east of the presfnt plant. This is to be 
if^^eli l^^o^^ulS""s"$snor^^ ^'^^'^ 

c/nst'A,§?o»n7;7 w's-?;^^^rT^23^\^ lls^^ ^t'iJfe^^ 
toi^fa^rm p*ifrposes ^ nialnly for manufacturing motor trucks 

f ..'^!i"^**9^S'*'*."^i ^°A' Toledo O.. Is placing cx^ntracts for a new 
foi^ndiT at FostoHa. p.. to make castings for the Auto-Ute Co. an 
allied organization. It will be of brick and steel. 141 x 241 ft. 

Pioneer Truck Co., Valparaiso, Ind., has completed arrangements 
for a new plant, the first unit of which will be 100 x 300 ft Otto 
M. Freler is president and Richard Vogel, secretary. 

Atlas Tractor Co., Detroit, will move its plant to Adrian, Mich . 
and change its name to the Adrian Tractor Co. A plant will be 
erected with a floor space of 12.500 sq. ft. 

Hahn Motor Truck Co., Hamburg, Pa., manufacturer of motor 
I ^'^S^ bodies, has increased its capital from $50,000 to $200,000 
W . G. Hahn Is president. vv.vw. 

Oneida Motor Truck Co., Green Bay, Wis., on Aug. 1 took occu- 
ing a^boiJt $n5.0"0O. duPli^'^^'^ing the original plant and cost- 

Transport Truck Co., Mount Pleasant. Mich., manufacturer of 
nifUor trucks, is planning a new one story addition. 90 x 240 ft 

Geronlmo Automobile Co., Elk City. Kan., factory was compete- 
ly gutted by fire recently, with a loss of $250,000. 

Mobile Tractor Co.. Mobile Ala., will build an additional plant 
unit for the manufacture of farm tractors. 



Parts Makers 



Briggs & Turlvas, inc., operators In scrap iron and allied metals, 
iron and steel products obsolete and salvageivble material and 
equipment. Chicago. New York and Toronto. Canada, have pro- 
duced a pocket size 48-page booklet with much valuable informa- 
Kl^r the producer and u.ser of these materials. Under the title 
Classified Scrap Iron," the booklet has been prepared and ar- 
ranged for the utmost convenience of reference. Attention is 
ca led to the fact that proper < Iassification adds to the market 
value of scrap and following this is a classification, worded without 
technicalities, describing various grades of Iron and steel scrap as 
mtirketed. 

Dunlop, America, Buffalo, new plant now in cours3 of construc- 
tion in the River Road district, will be devoted to the manufacture 
of cord automobile tires, giving employment to about 7.000 opera- 
tives for pitial operatlonj?. It is expected later to increase the 
force to about 10,000. It will operate on a 24 hr. basis for some 
time after production has begun. The operating department will be 
composed of George R. Johnson, factory manager; John Flower 
ei.gineenng department; C. R. Redfield. in charge of production! 
and C. L. Landon. sales manager. Perry D. Saylor is vice presi- 
dent and general manager. 

L. I. Yeomans. formerly vice president Amalgamated Machinery' 
CoiT>oratlon. Chicago, has joined witii otiiers in organizing the 
Anierican Metal Products Co., which is equipping a shop at 1331 
West Washington Boulevard, for the manufacture of automotive 
parts. The company has bouglu machine tools and will commence 
production in a few weeks. Mr. Yeomans Is president. 

Arrlgonl-Pfelffer Motors, Inc.. New York, has been Incorporated 
witli a capital of $nO,000 by A. Arrigoni, E. Lelnclorf and A. Pfelffer. 
etc Ninety-second Street, to manufacture motor truck parts, 

S. K. F Ball Bearing Co., Hartford, Conn., officials have under 
consideration a plan calling for the erection of an addition to be 
u.sed for work now done at the Worcester, Mass. plant. 

Champion Ignition Co., Flint. Mich., manufacturer of spark plugs 
and ignition equipment, has completed plans for a new power olant 
lor works service, to cost $G0,000. 

M. & S. Radiator Co., Albany. N. Y., has been organized by G. E 
and A. N. Sperry to manufactuie radiators for automobiles and 
other sheet metal products. 

Van Wheel Corporation, Syracuse. N. Y., manufacturer of au- 
tomobile wheels, has Increased Its capital from $125,000 to $250,000. 
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Kalamazoo Spring & Axle Co., Kalamazoo. Mich., plans to In- 
crease its capacity six -fold, according to Christian Girl, president, 
and the entire plant will be remodeled. Considerable new machin- 
ery has been purchased. The nanxe will be chanpe«r to the C. G. 
Spring Co.. and it will be capitalized at $100,000. with 10,000 shares 
of common stock of no pan value. 

Halliday Mfg. Co.. manufacturer of shock absorbers and other 
automobile accessories. St rector. 111., recently established a tem- 
porary fac-tnry at Decatur, and has lM>ught a site for a new plant In 
the latter city, 21S x 560 ft., on North Third Street, near Kast 
Kldorado Street. The first factory unit will be erected at once At 
a oost of $75,000. 

Piston Ring Co., Eau Clair. Wis., a new corporation with $25,000 
capital has leaesed space and Is buying etiuipment for nmnufactur- 
ing piston rings for explosive engines, as well as other autonK)tlve 
parts and accessories. It is hoped to get Into production by Sept. 
1 or 15. C. M. Pratt and E. L. Ross will be acLitve managers of 
the business. 

American Bosch Magneto Co., Sprlngfleld, Ma.ss.. have p<^-rrected 
arrangements for an executive control of Gray & Davis. Inc., 
Boston, manufacturer of starting and lighting fys. -ns for automo- 
biles. The Bosch company will also act as exvtliM ve selling agent 
for the products of tlie Gray & Davis in »^rest< a. I pi ins are under 
way for enlargements in the plants. 

Van Briggie Motor Device Co., Indianapolis, Ind., has increased 
its capital stock from $500,000 to $S00.000. and will build a new plant 
at Mooresvllle, Ind.. estimated to cost about $200,000. including 
eciuipment. The factory will be two and three stories. C. E. 
Bacon, 617 Merchants Bank Building, Indianapolis, is architect. 

Vaporetor Corp., Milwaukee, has been incorporated with a capital 
stock of $300,000 to manufacture automotive equipment, accessories, 
and parts. The Incorporators are represented by Nathan W. 
Klein. James Barels and Thomas T. Churchill, attorney, 425 East 
Water Street. Further details are not yet available. 

AJax Rubber Co., Inc., New York, reports greatest volume of 
business in the company's history, the six mnnths ending June 30, 
1920, exceeding the first six months of the fi.scal .vear bv 16 per 
cent net. A substantial amount has been added to the surplus 
account which now stands at $3,000,000. 

Colonial Radiators. Ltd., Hamilton. Ont., has been incorporated 
with a capital stock of $40,000 by James N. Blcknell. ns ,*^trathmore 
Boulevard; Albert O. T^. Burnese. 109 Neville Park Boulevard: Rob- 
ert J O'Reilly and others, all of Toronto, to manufacture motor 
vehicles, radiators, fenders, etc. 

Leeds & Northrup Co., 4901 Stenton Avenue, Philadelphia, manu- 
facturer of electrical measuring Instruments, has taken title to 
about three acres on Germantown Avenue, near Wavne Junction, 
for a conslderatjon of about $35,000. The site will be used for the 
erection of a new plant. 

Electric Storage Battery Co.. Nineteenth and Alleghenv Streets. 
Philadelphia, has filed plans for a one storv addition on Rising 
Sun Ivane. near Adams Road, to oost about $20,000. Plans for a 
new three storv brick and concrete plant to cost $192,000, have 
also been c/>mpleted. 

Automobile Products Co., Wciukesha. Wis., has been organized 
with a capital stock of $10,000. by George L. Rock. S. Breeze. Jr.. 
G. W. Tassell and R. P. Breeze, to manufacture automotive parts 
and accessories. A factory Is to be established immediately. 

Columbia Machine Works. 2122 Main Street, Columbia. S. C. re- 
cently organized, will operate a plant for the manufa<^ture of au- 
tomobile gears, axles and kindred specialties. J. R. R. Goodman 
Is president and manager and W. W. Gootlnmn. .secretary. 

Farrlngton & White. Inc., South Rim Street. Greensboro. N. C, Is 
planning for the installation of new foundry eciuipment and will 
establish a department for the manufacture of automobile parts, 
accessories, etc. A. O. White is manager. 

Motor Truck Radiator & Mfq. Co., New York, has been Incorpor- 
ated with an active oapltal of $55,000 bv G. W. Gelling. D, DeW. 
Wever and T. D. Hartigan. 2 Wall Street, to manufacture automo- 
bile radiators and other metal specialties.. 

Reynolds Motor Co.. Camceie. Pa., has been incorporated In Del- 
aware with capital of $100,000 Uy h. J. Holwm and E. G. Welch, 
^^amegie. and W. E. Pfaller. Grafton. Pa., to manufacture auto- 
mobile parts and equipment. 

Smith Wheel Co., 100 North Geddes Street, Syracuse, manu- 
facturer of automobile wheels, rims. etc.. has awarded a contract 
to Dawson Bros., TTnlon Building, for a two stor>' addition, 62 x 
70 ft., and 40 x 106 ft. 

Liberty Mfq. Co.. New Haven. Conn., will Increase its capital 
stock from $2.50.000 to $3,000,000 and move to Bridgeport. Conn., 
where it will enter into the manufacture of a new air-coole<l motor 
for automobiles. 

Brown-LIpe Gear Co., 1117 West Fayette Street. Syracu.se, N. Y,. 
manufacturer of automobile transm.isslons, has awarded a con- 
tract to Henry Shenck. Erie, Pa., for an addition to cost about 
$100,000. 

Sauzedde Wire Wheel Corp. have completed plans for the erec- 
tion of a plant in Mt. Clemens, Mich. The first imit will cost 
about $50,000 and will have a capacity of 3.500 .sets of wire wheels 
a year. 

Trans- Marine Motor Corp., New York, has been incorporated with 
a capital of $100,000 bv J. A. I^^e, O. Sperling and G. Pfell, 149 
Broadway, to manufacture motors and parts for automobiles and 
boats. - 

Georgia Republic Co., Macon, Ga., has been Incorporated with 
a capital of $50.t)00 by T. E. Turner, J. L. Soyars and R. M. Yatlin 
to manufacture motor truck parts and other similar products. 

Marvel Shock Absorber Co., Portland, has }yeen Incorporated bv 
S. L. Savidge, A. W. Regner and J. D. Guiss with a lapltal sto<k 
of $1,000,000 to manufacture automobile parts and aoces.sories. 

Standard Carburetor Co., I.os Angeles, has been Incorporated 
with a capital of $25,000 by W. D. Keefer. C. P'. I^gner and F. A. 
Sutphen. to manufacture carburetors and similar specialties. 

Continental Piston Corp.. Detroit, will move its plant to Midland, 
Mich., where It will occupv a part of the aircraft parts building. 
It machines rough piston castings for the Dow Metal Co. 

Zenith Carburetor Co., Hart Avenue, Detroit, manufacturer of 
carburetors and similar spei lnlties. will notm award contract for a 
two storv addition. 60 x 117 ft., to co.st about $70,000. 

Economy Mfq. Co., SS6 Main Street. Bridgeport. Conn., manufac- 
turer of spark plugs, is arranging for the construction of a new 
plant on Brewster Street, to cost about $75,000. 

Holzer-Cabor Electric Co., .Jamaica Pialn, Boston, will soon 
award a contract for a one story 46 x 78 ft. manufacturing building: 



Body Builders 



John Immel & Sons, closed body manufacturers, Columbus, O., 
Is to he reoiganiz.Ml and refinanced. By this A. F. Beck becomes 
president and general manager; George M. Sunday of Chicago, son 
of Hilly Sunday, the celebrated evangelist, vice president In charge 
of sales and operations; Minor Wilson, secretary; Ro^er B. Allen, 
tfi^-isurer; \'. L. Decker, production manager, and W. M. Miller, 
.assistant general manager. The company is Just completing a 
laige motlern plant which has approximately 240,000 ft. of floor 
space. About 25 per cent of the woodworking machinery' has been In- 
Sialle<l and pra<'tlcally all of the metal working machinery Is in place. 
Dry kilns and a lx)iler plant will be completed in about six months, 
when it is expected to have the output up to 65 bodies daily. The 
company has l)ooked large contracts for closed bodies with the 
Liberty, Velie and National companies. 

American Motor Body Mfg. Corp., New York, is the new name of 
the consolldatif>n of the Wadsworth Mfg. Co., Detroit, and Hale & 
K.lburn Corp., Philadelphia. Ekiward C. Budd. president of Hale & 
Kllburn. will be president, and voting control of the company will 
be vested In voting trustees, two-thirds of whom would be named 
by the American Can Co., which is heavily interested. This new 
combination foreshadows a closer combination of the Interests of 
John N. Willys, the American Can Co. group, the Maxwell-Chal- 
mers organization and the Chase National Bank (N. Y.) crowd, the 
latter In turn l>einR interested in Bethlehem Motors, Gray & Davis, 
Amer. Bosch Magneto, and other automotive concerns. 

Hell Co., Twenty-sixth and Montana Avenues, Milwaukee, is in 
the market for etiiiipment for a one story brick and steel shop ad- 
dition. 136 X 275 ft., foundations for which are being completed. A 
contract for two 10 ton cranes, 40 ft. and 50 ft. respectively, has 
been placed with the Pawling & Hamischfeger Co., Milwaukee. A 
12 ft. power brake suitable for %-in. material has been purchased 
from the Dries & Krump Mfg. Co., Chicago. A 1 in. punch for 
>^-in. material, a »^-in. gate shear, and a 150-250 h.p. lx>ller are 
other requirements not yet placed. The Hell C^. manufactures 
tanks, dump bodies for motor trucks, hydraulic hoists, etc. Ju- 
lius P. Hell is vice president and general manger. 

Field Body Corp., Owosso, Mich., Is lnstalli»ig Jiew power plant 
which will furnish heat, liglit and power for the entire plant, pre- 
venting a recurrence of the handicaps undc w'.uca tlie company 
has labored in the past. The company has .i-ist sent out checks 
for the first (juarterly dividend on the stock is.sued recently. The 
stock pays S per cent annually. Of th3 JlioO.O-iO issued $155,000 has 
been sold, all but $40,000 of which was taken by Investors In 
Owosso. The other $40,000 has been taken by company employees. 

Schmidt A Stork Wagon Co., West Bend, Wis., has decided to 
begin at once with the erection of its new factory building In the 
southern part of the city. The building to be erected will be 100 x 
270 ft. in size, of concrete construction, with asbestos roof. Aside 
from this building there will be an extra boiler room and dry kilns. 
The contract has as yet noit been let. The new spur railroad track, 
leading from the main line into tlie new yards, was finished last 
week. 

Racine Mfg. Co., Racine, Wis., manufacturer of automobile 
bodies, has curtailed an extensive enlargement program adopted 
when it passed into tlie cotitrol of the McCord Mfg. Co., Detroit, 
several months ago. However a dry kiln addition of 14 units, and 
additional boiler capacity to .serve the kilns will be made imme- 
diately. Two 300 h.p. boilers, with automatic stokers will be re- 
(julred. C. F. Brandt is general manager. 

Carriage Builder's National Association forty-eighth annual con- 
vention wil be held at Richmond. Va., Oct. 19 to 22, 1920. Head- 
quarters will be at the Hotel Jefferson, where the exhibition of 
automobiles, parts of vehicles, models, new inventions, harness 
ar d horse equipment and materials pertaining to the automobile 
and accessory, carriage and wagon industries will also be held. 

Morgan Mfg. Co., Philadelphia, a New York corporat4on, has 
changed its name to the Chester Body Co. It recently acquired 
properly at Chestf»r, Pa., for the erection of a new plant for the 
manufacture of automiobiles. Including iMXlies, parts, etc. Ja^nes 
li. Morgan. Overbrook, Pa.. Is president, and Harry C. Robinson, 
Chester, secretary and treasurer. 

Brown Auto Body Co. has leased liom the Cleveland Belting & 
Machinery- Co. a parcel on the north side of Fairfield Avenue, 
Cleveland, O. T'ncier the lease terms 'ui Cleveland company will 
erect for the auto bwly company a ouildlng that will contain 15,000 
s<|. ft. of floor sp<u*e on one floor. The building will be erected 
directly west of the new building. 

Continental Piston Ring Co., Memphis, Tenn., has awarded a 
contract to the Fisher L«Ime & Cement Co., Memphis, for a new 
one story plant. 153 x 217 ft. A large portion of the structure will 
be used as a machine shop. It Is proposed to develop a capacity 
of about 600.000 piston rings a month. B. G. Covington is presi- 
dent and general manager. 

Mercury Body Corporation, 705 Security Trust Building, Lexing- 
ton. Ky., recently incorporated with a capital of $100,000, has 
leased a building and will establish a plant for the manufa^'ture of 
aiitomobile liodies. The Initial machinery Installation Is estimated 
to cost about $20,000. K. G. Pulllam. Sr.. Is president. 

United Auto Body Mfg. Co., 100 Hamilton Street, Rahwav. N. J., 
owing to a recent zoning on:;^ ?nce prohibiting the erection of a 
I'loposed addition to its plant, is considering the removal of Its 
automobile body works to Linden, N. J., where options havo been 
taken on proi>erty. K. Mohn is president. 

Ohio Crank Shaft Co., Cleveland, has been organized by W. C 
Dunne, formerly production manager of the H. J. Walker Co., and 
will establish a plant for the manufacture of automobile crank 
shafts. Considerable machine tool equipment will be required and 
orders are now being placed. 

Bock Bearing Co., Philips Avenue, Columbus, manufacturer of 
automobile bearings, a subsidiary of the Standard Parts Co.. 
Cleveland, is liaving plans prepared for a two story and basement 
addition. 60 x 260 ft. to cost about $100,000. 

Walker Body Co, is the new name of the Walker-Wells Co., 
Amesbuo', Mass., rrumufacturers of automobile bodies. The in- 
terests of the late Harlan P. Wells have been purchased by the 
H. H. Franklin Mfg. Co., Syracuse. N. Y. 

Maryland Auto- Products Co., Hagerstown, Md., has been incor- 
porated with a capital stock of $50,000 by James J. Boyle, John M. 
Hammersla and George E. Slaybough to manufacture automobile 
parts and other motor equipment. 
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Indianapolis Body Corp., Indianapolis, In-l., arc defendants In a 
suit by the People'^s Coal & Cement Co.. whkli has asked the ap- 
pointment of a receiver, it is charffod la the romplatnt that the 
corpdratlon has many debts which are t>vercliie. George F. COt- 
irill. president, and F. H. V'ogel, assistant treasurer, both of St. 
Louis, Mo., are named as defendants in the suit. 

Dayton Body A Cabinet Co., l>ayton, O., has been Incorporated 
at 1.^)0,000 to manufacture comm*»rcial bodies for trucks and auto- 
mobiles. Among the men behind the new enterprise are C. C. 
Breech. D. L. Waggoner, D. L,. King. J. Davies and V. B. Duvall. 
The new concern with several locations In view, hopes to be In 
operation by the first of next month. 

Lundln-Brugger Co., Fond du Lac, Wis., manufacturer of closed 
bodies for open passenger automobiles has Increased its capital 
stock from $120,000 to $240,000. It moved Into its new factory May 
25. The new Issue will be used to finance the new plant, equip- 
ment and raw materials. Current orders amount to $500,000. 

Dayton Body & Cabinet Co., Dayton, O., recently incorporated 
with a capital of $50,000, ha« taken over the Colonial dlatille-i-y 
bullding at Trebeins near Xenia, O., and after alterations are com- 
pleted will install euuipment for the manufacture of commercial 
automobiles. C. C. Breech is president. 

.Perfect Body Co., 315 West 47th Street. New York, has been pe- 
titioned Into bankruptcy. 
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WANTED 

Body Draftsmen — First class men, familiar with full 
size production draughts; permanent position; when re- 
plying state in detail your experience, age and salary ex- 
pected. The Locomobile Company, Bridgeport, Conn. 

WANTED — Mechanical draftsman or designer familiar 
with tractor or truck. Write giving age, experience and 
salary expected. Emerson-Brantinghan Co., 2723 Univer- 
sity Ave., S. E. Tractor Works, Minneapolis, Minn. 

PATENTS 

Patents — H. W. T. Jenncr, patent attorney and mechani- 
cal expert, 622 F St., Washington, D. C. Established 1883. 
I make an examination and report if a patent can be had 
tnd exactly what it will cost. Send for circular. 




EHBOSSING/GRAININC PLATES/ROLLS 
BfTriE MOST PERFEQ METHODS 

We have upwards of 300 patterns of natural and me- 
chanical grains for embossing and graining real and arti- 
ficial leather and are in a position, by our large Engraving 
and Electrotyping Plant, to make any grain or design you 
may be in need of. 
For further particulars please apply to 

Yours very truly, 

F. A. RINGLER CO., 
New York City. 



fniiiiiiiiiiiM^^^ 

I The Best Bearing Metal on the MarKet | 




I FAHRIG nrf^su METAL | 

M A Clean, Homoaeneous Tin-Copper Alloy g 

P Made by Our Special Formula From m 

P New Raw Material for Use as a Babbitt ^ 

I FAHRIG METAL CO., New York | 



WILCOX 

FINE 

FINISHED 
FORGED 

CARRIAGE HARDWARE 
AND GEAR IRONS 

i Write for Prices and Catalog 

f The D. Wilcox Mfg. Co. 

I MECHANICSBURG, PA. 
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SM-C 




Asbestos 
Brake Lining 



Krvery atom is uniform! 

From surface to surface S-M-C is uniform — a constant factor 
of safety. 

Every atom of S-M-C is alike. Into each particle of its texture 
our Special Compound — a wonderful discovery — is heat-driven. A 
dense, compact solid is fused — S-M-C — the World's Famous Solid- 
woven Asbestos Brake Lining. 

Such uniformity as it possesses — impossible by other means — 
insures 



Service Made Constant 



Safety Made Certain 



The buyer of your car expects nothing less in the lining bought 
as factory equipment. 



STAYBESTOS MFG. CO. 



5559 Lena Street 
PHILADELPHIA, PA. 



The Modern Factory, devoted exclusively to the 
manufacture of brake and transmission linings 



Published montlily by The Trade News Publishing; Co., Bdlson Buildlncr. corner Sim and Duane Streets, New Tork City. 
Bnte-ed as second-class matter June 2S, UTS, at the post office at N^w Tork, N. T., under the AAjt^ Mareta t. tO». 
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We are now filling one order for 
Raybestos Molded Clutch Facing 
for Buick, which a year ago would 
have absorbed the entire annual 
production. 

THE RAYBESTOS COMPANY 

Fartorifls: 

BRIDGEPORT. CT. PETERBOROUGH, CAN. 
Branches: 

Detroit. Snn Francisf^o. 

979 Woodward Avenue 1403 Chronicle Building 

ChicaRo, Wash inert on. D. C. 

1402 S. Michigan Ave. 107 Columbian Building 
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More Powerful 1 92 1 Buicks Present Detailed Refinements 

Very Few Changes as Compared with 1920 Models — Refinements Free Driver of Need for 

Adjustment and Attention — More Graceful Bodies 4 



TO I he casual observer the 1921 Buick cars will show 
very little ditfertnce from the 1920 types, but artioiig 
the changes made are some in the body lines at top, radi- 
ator, cowl and hoOd, as well as filler piece between step 
and body. These lines seem to make the car much longer 
Compared with the cars of this year they look to have at 
least 4 inches more wheelbase, yet the wheelb.-^se is un- 
changed. More than this long and low appearance, the 
changes which have been made blend the chassis and body 
into a more harmonious unit, and give it a much more 
graceful appearance. Those who know the capabilities of 
Buick cars in the w^ay* of power and ruggedness, that is 
sheer mechanical goodness and brute power, will bo much 
pleased with this new body design which adds to that, 
superior appearance. 

Prices have not been reduced, and as compared with the 



announced prices of a year ago, show an average increase 
of about $400. There are seven body styles as follows: 
three passenger roadster, five pa,^senger touring, four 
passenger coupe and five passenger sedan, all on the 
shorter wheelbase chassis which is 118 in.; four passenger 
coupe with folding and disappearing extra seat (an en- 
tirely new form), seven passenger touring, and seven pas- 
senger sedan, all of the long wheelbase chassis of 124 in. 
Ai)parently tbe long wheelbase seven passenger touring is 
expected to be the most popular, or else the price has 
been kept down so as to make it most popular for this 
shows the smallest increase, only $280 over last year. The 
three passenger roadster and five passenger touring on 
the 118 in. wheelbase chassis come next with btit $300 in- 
crease over their 1920 prototypes. The shipping weights, 
it should be mentioned, are unchanged, so that whatever 




Fig. 1. side view and general appearance of the Buick 21-45 five passenger touring car, typical of the 1921 line 



Digitized by 



Google 



8 



THE AUTOMOTIVE MANUFACTURER 



October, 1920 



STEERING WHEEL 
THROTTLE LEVER 
HORN BUTTON 
SPARK LEVER 



INSTRUMENT LAMP 
AMMETER 



.OIL PRESSURE 
OAUGE 



SPEEDOMETER 




IGNmON AND 
LIGHT SWITCH 



CARBURETOR 
AIR REGULATOR 



CONTROL I EVER 
CLUTCH PEDAL 



FOOT BRAKE 
PEDAL 



EMERGENCY 
BRAKE lever: 



l_ STARTING PEDAL 



ACCELERATOR PEDAC 



Fig. 2. Driver's compartment showing convenient arrangement of 
pedals, levers and instruments 



power has been added by detail refinements in the motor 
adds to the performance of the car. 

The five passenger touring car shown in Fig 1 will give 
a splendid idea of the appearance of the whole line, in 
addition to which the drawings shown in Fig 4 present 
the balance of the line for comparison. Next in order of 
importance to the man who drives is the provision for his 
comfort and convenience, and this is indicated in Fig. 2. 
As this view of the driver's compartment shows, the in- 
struments are grouped conveniently in front of the driver 
on the instrument board, with the levers and pedals dis- 
posed in the more or less standard fashion on either side 
of the steering post, and at the driver's right, or conveni- 
ent to his feet. The control includes friction retained 
spark and throttle levers on top of steering wheel, button 
type foot accelerator, pedals for clutch service brake and 
f.tarter, levers for gear shifting and emergency brake. 

To go over the bodies first, inasmuch as these show -i 
.greater number of changes than the mechanical construc- 
tion, the roadster has been changed so that the widened 
rear of the body presents a comfortable seat for two be- 
sides the driver. There are two spacious compartments 
for luggage, one back of the seat and the other larger one 
beneath the rear deck. In the five passenger touring model 
the driving compartment and tonneau have been rear- 
ranged to provide more room, and the seats have been 
chans^ed so as to afford the most comfortable position 
for driver and passengers. The upholstery at the sides 



of the seats is cut off rather squarely so that it gives al- 
most arm rest appearaance and comfort. 

The seven passenger touring has wider door openings^ 
and more room than formerly for the extra passengers. 
All the open cars are equipped with a new top, which 
permits an unobstructed outlook to all occupants. The 
curtains swing with the doors. All closed cars are 
equipped with stormproof windshields with a new sup- 
port for the upper and outer glass which alters the ap- 
pearance somewhat, with anti-glare sunshade, and water 
tight doors. The changes in cowl and bonnet lines have 
been along the line of combining the two so that they 
present no line of demarkation, and appear as one with 
with a single slightly sloping straight line from radiator 
to windshield. This long line gives the impression of a 
longer engine space, and helps to make the car look longer 
and lower. 

Taking up the mechanical part of the car, it will be 
best to describe this as a whole, without attempting to 
go through and present minor changes only. The chassis, 
as Fig. 5 shows, has a six cylinder water cooled engine at 
the front, back of the radiator, and driving through a mul- 
tiple disc clutch to a three-speed transmission. Enclosed 
propeller shaft drives spiral bevel gears on the full float- 
ing rear axle. Semi-elliptic springs are used in front and 
cantilevers at the rear Both brakes are in the rear wheels, 
external contracting band and internal expanding band. 

Taking up the motor first, this has 3^ bore and 4^ 
in. stroke, a ratio of 1 to 1.33 Cvlinders are cast in a 
block, a single casting of semi-steel. Pistons are of cast 
iron and carry three compression rings near the top and 
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Cross section through engine showing overhead valves, 
double spring valve motion and other features 
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Fig. 4. Group of the 1921 Buick body forms, properly labeled, and showing the longer lower lines which characterize the 1921 product 



one oil ring near the bottom. Connecting rods of the 
conventional H type are drop forged in the company's 
own forge shops of high grade steel. Extra heavy crank- 
shaft has four bearings, those at front and rear being un- 
usually long. Valves are mounted in removable cages set 
down in the cylinder heads, and are operated by noiseless ad- 
justable self-oiling push rods. A section through the motor 
shown at Fig 3 will illustrate all these points and many 
more, notably the double spring operation of valve motion* 
one on the valve stem, the other on the lower end of the 
push rod. The latter holds the cam follower down onto 
the cam at all times and eliminates noise at high speeds. 

The complete power unit, including clutch and trans- 
mission, is suspended at three points from the main frame, 
the two rear points being arms cast on the flywheel hous- 
ing, which is an integral part of the crankcase. Although 
rating at but 27.3 h.p., the motor is said to develop in ex- 
cess of 50 on the block. 

Cooling is by water, circulated by centrifugal pump 
driven by spiral gears The radiator is of a new cellular 
type, with a new form of drain cock. The pump is located 
on the side of the cylinder between cylinders 2 and 3. 
Lubrication is l)y self-contnined constant level c'rciilat- 
ing splash system. The gear pump is driven by spiral 
gears from the camshaft and is comi)letely enclosed in 
the lower part of the crankcase. Pressure is indicated to 
the driver by gage on the instrument board, while an 
improved style of oil level i^atre on the crankcase helps 
in filling to get just the right amount. 

Carburetion is by standard type of carburetor, located 



on the left side of the motor, and supplied with fuel from 
the rear tank by vacuum system. The intake manifold 
and exhaust header are so designed as to present an in- 
ternal hot fin in the manifold which assists in vaporizing 
the heavier fuel of today. The carburetor may be regu- 
lated in part from the dash, where an air regulator is pro- 
vided. Electric current for all purposes is supplied by a 
complete Delco single unit, built as an integral part of the 
motor and operating in conjunction with large storage 
battery. The ignition ;s of the high tension jump system 
current from the generator being supplied through an ac 
cessible distributor and timer. External wires are very 
short and pass through the spark plug cover, which covers 
the whole upper part of the right side of the engine, so 
:'s to be located almost entirely within the compartment 
As in previous years, the spark plugs are set into the side 
of the cylinder near the upper part so that they actually 
enter the combustion chamber at the upper corner. 

The clutch is of the multiple disc, dry type with four 
driving and five driven plates. All these are faced with 
asbestos fabric, so that the clutch is smooth in action and 




Fig. 5. Chassis sketch indicating disposition of various units, sturdy frame and adequate springing 
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positive. The release collar is mounted on a ball bearing, 
has an accessible adjustment, and is lubricated by two 
large grease cups located outside the case. 

The transmission, rearmost part of the unit power plant, 
gives three speeds forward, and works on the selective 
plan. All gears are forgings, specially heat treated, and 
are mounted on short stiff shafts. The main shaft is on a 
pair of combination friction and thrust bearings, while 
the lay shaft, which is below, is mounted in plain bearings. 
The shifting mechanism is mounted on the gear case 
cover, and can be removed with it. 

The rear end of the transmission carries, as a rearward 
extension, a spherical housing, within which the universal 
joint is located This full sphere forms on its inner sur- 
face a bearing and pivot for the driving shaft housing, a 
tube of large diameter which acts as the torsion member. 
As the center of the spherical joint and that of the uni- 
versal joint in the shaft are identical, the housing and 



ball bearings An adjustment is provided to take up wear 
in the bevel gears, and a similar adjustment for the thrust 
bearing. 

There are two sets of brakes, arranged concentrically 
on the rear wheel brake drums. The outer, contracting 
bands, are the service brakes and are operated by pedal. 
The inner, expanding type, are the emergency brakes and 
are worked by the hand lever. The brake drums are of 
large diameter pressed steel, and bolted to the wheel 
spokes. An inner member closes the inside of these drums 
so that no dirt, water, stones or other road material can 
get into the brakes Both forms are fully adjustable for 
wear, and this adjustment is so designed as to be easily 
reached and quickly operated. 

Wheels are of the wood artillery type with 12 spokes 
all around. They have very large hub flanges and are 
equipped with demountable rims The tire sizes vary 
somewhat, all but the sedan on the shorter wheelbase 




Fla. 6 Clutch (at left) showing fabric faced discs and enclosed spring. At right, transmission showing wide-faced gears and 

sturdy shafts 



shaft act about the same point, in fact function as a sin- 
gle unit. This may be seen in both the chassis view. Fig. 5 
and the transmission view. Fig. 6 at the right. From this 
point the drive is to the rear axle, which is of the full 
floating type. The actual drive is by spiral bevel gears. 
In this type of gear noiseless performance and efficient 
action are realized. 

The full floating axle supports the weight of the car on 
the axle housing or tube, not upon the axle shaft. By 
carryinc^ the weight upon the housing in this way, the 
shafts do nothing but carry the drive, which arrangement 
makes for safety and efficiency, safety in that the break- 
ing of an axle shaft causes no danger to the passengers 
or car, efficiency in that each member has one special duty 
for which it is designed and built. Wheels are driven by 
detachable shafts mounted on large ball bearings of the 
annular type. Differential is mounted on taper roller bear- 
ings, and rear end of driving shaft on annular and thrust 



job having 33 x 4 in. all around, while the five passenger 
sedan and all forms on the longer wheelbase job have 
34 X 4J^ in. all around. In all cases the fronts are straight 
side plain treads, while the rears have the all-w^eather 
tread. 

The front axle has a drop forged I beam section, double 
heat-treated, with integral yokes (Elliott type), the center 
portion being perfectly straight as is the tie rod also. 
This gives a very pleasing front appearance which cannot 
be had with large bends or curves in the front axle and 
rod. Steering knuckles are drop forged, as are the tie 
rod yokes, both these and the axle proper being produced 
complete in the Buick shops. 

Steering gear is of the semi'irreversible split nut and 
worm type with nut of bronze. A large ball bearing is 
provided to take the thrust, and this may be readily ad- 
justed. The case is packed with lubricant and this is 
maintained by a large, convenient grease cup, easily 
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rtached by raising the hood. The wheel is of large diam- 
eter, set at a very convenient angle for the driver's com- 
fort, and carries spark and throttle finger levers, as well 
as central horn button. 

Frame is of reinforced pressed steel, channel section, 
with exceptionally stiff and deep side members. This will 
be noted in Fig. 5, in which the section is shown broken 
away at its deepest point just at the driver's position. 
There are four heavy cross members, one at the extreme 
front which acts as a radiator cradle, one at the extreme 
rear which acts as a fuel tank support, and two inter- 
mediates, placed beneath the driver's seat and midway 
between that point and the rear axle The engine has its 
forward point of support on the front cross member and 
needs no rear supporting member, as the two supporting 
arms at the rear rest directly upon the frame side mem- 
bers. In addition to its vertical taper, the upper flange of 
the frame tapers to give greater width just in front of 
the rear axle where the passenger weight is carried. 



persons, the two front seats being of the divided arm-chair 
pattern while the rear seat is undivided full width. Both 
front and rear parts of the body afford unusual leg room, 
a point often neglected in smaller and shorter bodies, and 
one which brings much discomfort to tall people. 

When all the windows are down, this body presents all 
the advantages of the open type body, with the added pro- 
tection which the permanent top gives. The strikingly 
long fenders blend well with the other long lines of the 
body and are in pleasant relief to those commonly used, 
of doubtful utility and devoid of artistic effect. 

Wire wheels of a special built up type add to the dis- 
tinctive appearance, or if preferred, disc wheels which are 
rapidly coming into vogue, could replace them and would 
add further to the distinctive appearance. 

Characteristics of the chassis: Wheelbase, 143^ in.; 
body space, 101 J4 in.; tread, 56 in.; front seats are 16 in. 
wide by 18 in. deep; rear seat is 44 in. wide by 22 in. deep; 
both doors are 25 in. wide. 




Federated Engineering Societies Gaining 
Ground 

The Federated American Ehgineeriflg Societies, which 
was started several months ago by the four large national 




Five passenger enclosed drive limousine body, designed to be com modlous and smart appearing 



Ideal Car Serial— No. 12 

Five Passenger Enclosed Drive Limousine 

Specially designed for The Automotive Manufacturer by 
RICHARD H. BURKE 

This design of an enclosed drive limousine body has 
been prepared to be mounted on a Rolls-Royce chassis. 
Like many other standard styles of body work, the en- 
closed drive has undergone many alterations in its lines 
and methods of construction The design shown here- 
with is along the latest American lines, which presumably 
would differ somewhat from English, French or other 
designs of the same body for this well known chassis. 

This body, which should interest the owner-driver re- 
quiring a comfortable and commodious car, is fitted with 
double doors on each side and larger quarter side lights 
in the back. The size of these lights, coupled with the big 
ones in the doors, and the unusual amount of glass in the 
front, makes an unusually well lighted body, and one 
from which it is possible to see clearly in every direction. 
The body giv^s ample seating accommodations for five 



societies representing the civil, mechanical, electrical and 
mining engineers, is obtaining substantial support, and is 
gaining ground very rapidly. It was started to bring about 
solidarity in the engineering and allied technical profes- 
sions, and is to be an organization of societies, not indi- 
viduals, This society of societies when completed by the 
adherence and support of all organizations would then be- 
come a super-organization representing the whole techni- 
cal and engineering profession of the country. 

The four major societies have appointed delegates to 
the first meeting of the American Engineering Council in 
Washington, D. C, Nov. 18-19, 1920. Other bodies that 
have voted to become charter members include: Kansas 
Engineering Society, Alabama Technical Council, Engi- 
neering Association of Nashville, American Institute of 
Chemical Engineers, Engineering Society of Buffalo, and 
the Society of Industrial Engineers. Before the meeting 
ii is expected that more than a dozen additional societies 
and professional bodies will have decided to come in as 
charter members. 
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Paint As An Engineering Material 

By E. J. SHEPPARD* 



F we refer to the dictionaries in an attempt to define 
"paint" we find that all agree on one meaning — namely, 
"coloring matter for the face." The average description is 
"a substance used for painting." We next find that the 
word "paint," when used as a verb, is described as mean- 
ing "to cover with color" ; color in its turn being described 
as a pigment or paint, which leaves us at the exact point 
at which we started. The American Society for Testing 
Materials has however adopted the following definition : 
"A mixture of pigment with vehicle intended to be spread 
in thin coats for decoration or protection or both." You 
will note that the definition gives greater prominence to 
the act of application and its purpose than to the material 
applied. 

The use of decorative and protective coatings is of great 
and unknown antiquity. In biblical times Noah "pitched 
the ark within and without with pitch." Savages used 
pigments mixed with grease or fat for decorative pur- 
poses even up to recent times. At present there is nothing 
in domestic or outdoor life so common, so constantly be- 
fore our eyes, as painted surfaces, yet outside the ranks 
of those directly interested, little attention is paid to the 
nature and composition of paint and of its proper and 
economical use. It seems that paint is often considered 
a luxury rather than a necessity; while paint improves 
the appearance of property, it is more valuable as a pro- 
tection. 

If paint is to exercise its function as a decorative or 
protective agent or both, it is obvious that it must have 
one quality, without which it will not protect very long 
nor decorate very satisfactorily. That quality is durability. 

It is a general belief that paints are less durable than 
formerly, and in some instances this is probably true. It 
must be remembered however that where some paints 
last for a long time, many others have perished; it is es- 
sentially a case of survival of the fittest. 

The durability of paint is influenced by four important 
factors : 

1. The pigments used, their chemical composition and 
physical properties. 

2. The vehicle. 

3. The nature of the surface. 

4. The application. 

Let us now consider each of these factors individually. 
In selecting pigments there are three fundamental qual- 
ities to be looked for: 

1. Opacity in an oil vehicle. 

2. Fineness. 

3. Paint making quality. 

The opacity as defined by the American Society for 
Testing Materials is "the obstruction to the direct trans- 
mission of visible light afforded by a substance, compari- 
son being made with sections of equal thickness." Many 
substances have little hiding power when mixed with a 
liquid, whereas in the dry state, where the particles are 
surrounded by air, they possess this property. In an oil 

•Chief chemist. St. Loui.s Lead and Oil Co. Read before the 
Assoc. Enpr. Sors. of St. Liouis on June 9. 1920. 



vehicle the refractory index of the oil and pigment may 
be so close that the pigment has little hiding power. 

The fineness as defined by the same society is the term 
used to denote the extent of subdivision and expressive 
of the number of particles of pigment in a unit volume 
exclusive of voids. 

Finely ground pigments help to give a perfect paint, 
greater ease of application, and a finish to the job as well 
as greater spreading power. The best pigments are ex- 
ceedingly fine powders and their physical characteristics 
are at least as important as their chemical composition, 
and in recent years the physical properties have been re- 
ceiving the most attention. The pigment is the decora- 
tive part of the paint, that is the distinctive color desired 
is provided by the pigment. 

On examining, for example, the white pigments, we find 
that only five fulfill the requirements of opacity in an oil 
vehicle — w'hite lead, zinc oxide, basic lead sulphate, leaded 
zinc, and lithopone. The addition in small quantities of 
pigments deficient in hiding power may have no injurious 
effect, they may even be beneficial, but in larger amounts 
they should have the effect of cheapening the product. 
Now, cheapness is not an objection, except when it blinds 
or defrauds the purchaser. The chief so-called auxiliary 
pigments most commonly used, as asbestine, whiting, ba- 
rytes, silex, china clay, etc., are more or less transparent 
when ground in oil ; therefore for a white or tinted paint 
that really hides, some one of the five opaque pigments 
mentioned must be used. The auxiliary pigments alone 
are utterly without value and become in a degree respec- 
table from their association with materials which are in- 
trinsically valuable. 

If the addition of these auxiliary pigments in small quan- 
tities to a paint made from an opaque pigment does not 
decrease the hiding power, then some explanation should 
be made as to the method by which this result was ob- 
tained. If it has been found, for example, that the ad- 
dition of a small percentage of barytes to a white lead 
paint does not lower the hiding power of the latter, it 
must be due to the fact that less oil was used or that less 
surface w^as covered per gallon of paint than with the 
straight white lead paint. 

Some people distinguish between "addition" and "sub- 
stitution" of auxilary pigments to paints made with 
opaque pigments. 

It is true that the addition of an auxiliary pigment does 
not decrease the hiding power of white lead, but the sub- 
situation does decrease the hiding power. If you make a 
paint of say. 4 gals, of oil and 100 lbs. of white lead, and 
another paint of 4 gals of oil with barytes in place of 
some of the white lead, the hiding power of the latter will 
be less than that of the straight white lead paint. If how^- 
ever you take 2 gals, of paint, each containing the same 
amount of linseed oil and w^hite lead and you add to one 
of these gallons a portion of dry barytes. the hiding power 
of the mixture will be greater than the straight white lead 
paint; what has been done then is the addition of pig- 
ment wthout increasing the oil. But the addition of dry 
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barytes necessitates the addition of more oil to make the 
paint suitable for application. You have therefore a sub- 
stitution, not an addition. 

Zinc oxide is perhaps as opaque as white lead, but it 
requires from one and one-half to two times as much oil 
to make a paint, hence the film has less pigment in it and 
it is generally allowed that it takes from three to four 
coats of it to equal two of white lead. An ordinary white 
lead paint contains at least a half more pigment by vol- 
ume than an ordinary zinc oxide paint. It is therefore 
plain that a film of white lead will be much more opaque 
than one of zinc oxide, because there is so much more 
pigment in it. 

White lead is one of the oldest manufactured pigments. 
It is mentioned by Xenophon, who wrote 400 B. C, and it 
was well known to many Roman writers about the begin- 
ning of the Christian era. Since that time it has become a 
well known article of commerce. We must therefore con- 
clude that there must be some good reason for this su- 
premacy of many centuries. A general utility white pig- 
ment equal or superior to white lead may some day be 
discovered and judging from the patent office reports of 
this and other countries, many attempts have been made 
to replace it, but without success. The reason for this 
seems to be that many of the substitutes do not possess 
the qualitites for which white lead is conspicuous; name- 
ly, opacity and durability. 

As a pigment white lead possesses all the good qualities 
desired by a painter. It is distinguished from all other 
white pigments by the ease with which it mixes with oil 
and by forming a paint which flows readily from the brush 
and from which the brush marks disappear, leaving an 
even surface. White lead is the only white pigment which 
aloHjC has been successfully used in conjunction with lin- 
seed oil. 

Some years ago a theory was formulated in which a 
paint film was likened to concrete, and this theory has been 
responsible for the suggestion that the rigidity of a paint 
film might be increased if a pigment of various sized par- 
ticles be prepared, so as to obtain what is known as a 
reinforced effect. In the last ten years many panel and 
fence tests have been made in an attempt to substantiate 
this theory, but no direct proof has been obtained. There 
is no doubt that there is some advantage in mixing prod- 
ucts of various sizes but there is also no doubt that the 
reinforced effect is overdone by some of its exponents. 

The ideal paint vehicle should have the following proper- 
ties : 

1. Freedom of working in the liquid condition. 

2. Ability to change fairly rapidly on exposure to air 
to a durable film possessing the following characteristics: 

A. Flexibility to enable it to follow the expansion and 
contraction of the painted surface without rupture. 

B. Hardness to enable it to withstand mechanical in- 
jury. 

C. Impermeability to moisture and gases, especially 
when used with pigments. 

Linseed oil is practically the best commercial paint ve- 
hicle known today. It has ideal working qualities, but the 
very property which enables it to be used as a paint vehicle, 
that is, *'to dry." is really the first stage of disintegration. 

As I have stated before a paint is composed of pigment 
and a vehicle, and it is obvious that either alone will not 
protect. While the pigment alone does not change ap- 



preciably, the oil does change and the paint coating is 
finally destroyed. Sometimes one may hear that "the oil 
is the life of the paint,'* but even a superficial inspection 
of the paint tests made in recent years will effectually cor- 
rect this idea. Dried oil is more or less porous and the 
pigment stops up these pores, thus making the coating 
more impermeable. It increases the hardness of the dried 
film, thus increasing its resistance to the wearing-away 
process caused by the elements, sand, etc. 

The addition of volatile thinners to paint is largely for 
the purpose of thinning the paint to a better working con- 
sistency, that is, to reduce the labor of spreading the film 
in a sufficiently thin layer, and to assist the penetration 
of the oil and pigment into the wool. For these purposes 
they are valuable, but carried too far they cheapen the 
paint. Since they volatilize when the paint is spread, they 
thin the paint without increasing the proportion of oil 
in the dried film, thus making the film harder than if the 
vehicle were all oil. 

The vehicle is the binding medium holding the particles 
of pigment together. On exposure the oil begins its va- 
rious reactions of oxygen absorption and, as mentioned 
before, this is the first stage of disintegration. When hard, 
the reactions do not cease, and the oil decomposes slowly. 
The pigment thus loses its binder and the particles are 
gradually washed away. This results in what is generally 
called "the chalking" of paint and it is a progressive ac- 
tion which is more noticeable with certain pigments. The 
film remaining attached to the surface is continually get- 
ting thinner but is in an excellent condition for repainting. 

The late Dr. Dudley of the Pennsylvania Railroad be- 
lieved that the greater the proportion of pigment in the 
paint, the greater the durability owing to the fact that the 
pigment apparently protects the oil from decay. 

The Surface 

It is of the utmost importance that the surface to be 
painted should be in a fit condition to receive the paint. 

Xenophon, some 400 years before the Christian era 
said "that a war horse, even if all his other points were 
fine, would yet be good for nothing if he had bad feet, for 
he could not use a single one of his fine points." It is 
exactly so with painting — if the foundation is poor, the 
subsequent work and material are thrown away. 

To attempt to apply paint in damp, frosty or foggy 
weather on a greasy or dirty surface is a waste of time, 
material and thought. The presence of water, as in damp 
or unreasoned woods, is a frequent cause of trouble; the 
water evaporates in warm weather, either breaking the oil 
film, or -hrowing it ofT in the form of blisters. 

The Application 

In the case of a defective job of painting, it is easier to 
blame paint materials than it is to blame workmanship. 
Marterials are tangible, workmanship is intangible. Every 
manufacturer of paint feels that if his paint were properly 
applied it would give perfect satisfaction. 

Cost 

Sooner or later the question of cost enters into all 
discussions of a practical nature. The cost of preserving 
structures by means of painting should cover: 

1. The cost of materials per unit of area. 

2. The cost of labor per unit of area. 

3. Duration of effective service. 

4. Cost of preparing surfaces for repainting. 

(Continued in November number) 
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Packard Announces Single Six Smaller Model Car 

Long-Expectcd Small Car From Big Detroit Plant Uncovered — Details Show Clean, Neat 
L-Head Six Rating at 27 H.P., 116-in. Wheel base and No Remarkable 
Departures From Current Practice 



ONE of the first of the new higher grade motor cars 
designed to present light weight, high gasoline and 
tire mileage with adequate power and substantial con- 
struction, is the newly announced Packard small car. The 
word small here is used in a relative sense, for the car 
has a wheelbase of 116 in. and is by no means a little ma- 
chine. On the contrary, it has been designed for the ut- 
most roominess compatible with the carrying of five pas- 
sengers with maximum economy. 

It should be stated at the outset that the Packard Com- 
pany does not expect this new smaller model to replace 
the Twin Six; it is intended only to supplement it, to be 
a general purpose car of shorter wheelbase and lighter 
weight, and consequently having greater maneuverability 
in traffic. While it does resemble the Twin Six greatly in 
design as well as general appearance, in that a great many 
of the proven mechanical features are common to both 
and the same standards of workmanship are said to be 
set for both, there really is no possibility of confusing 
the two. 

As has been stated the new Single Six is a five passen- 
ger job, and is offered in touring, runabout, coupe and 
sedan bodies. The touring car is priced at $3,640 at De- 
troit, the roadster at the same figure, the coupe at $4,835, 
the sedan at $4,950, and the chassis only at $3,000. What 
follows is largely mechanical description as illustrations 
of the body forms and descriptions of the same are not 
available as yet. W^hen available, they will be presented 
to our readers. 

In a general way, the car may be summed up as having 
block-cast six-cylinder motor rating at 27.34 h.p. and yield- 
ing 52 on test, dry disc clutch, three-speed transmission, 
wheelbase of 116 in., chassis weight of 2,250 lbs., and tour- 
ing car weight, ready for the road, with gasoline, water 
and extra tire, of 3,080 lbs. 

During the war the Packard Company did a great deal 
of war work especially in the construction of airplane en- 
gines of which it was one of the largest producers in the 
country, if not actually the largest. Considering this, and 
its possible influence upon all subsequent design and con- 
struction, it is interesting to consider the new power 
plant. This, shown in Figs. 1 and 5, is said to represent 
about two years of development work at the Packard fac- 
tory. In fact this design is the culmination of experi^ 
ments and trials which started immediately after the war 
and continued up to a recent date, when the final design 
was decided upon. It is an L-head unit with its six 3}i 
by iyi in. cylinders cast in a block. Its S. A. E. rating is 
27.34 h.p., and the brake horsepower, as developed on the 
Sprague dynamometer, averages about 39 at 1,600 r.p.m. 
and 52 at 2,400 r.p.m. which is below the peak point. The 
peak point on the horsepower curve is about 2,750 r.p.m. 
The breake mean effective pressure is around 83 lb. per 
sq. in. at 800 r.p.m., and above 80 lb. from 500 to 1,600 
r.p.m. The compression ratio is 21 per cent. The engine 
structure is built up of four principal components, these 



being the cylinder block and cylinder head, which are 
both of cast iron, and the crankcase and oil pan, which 
are both of cast aluminum. This division of the structure 
into four castings permits of the simplest possible casting 
and hence permits of core work giving the maximum 
water jacketing space, and at the same time, minimum 
weight. 

The pistons are also cast iron, and weigh 1 lb. 7 oz. each. 
They are 3}i in. in length and fitted with three rings all 
above the piston pin. These rings are 3/16 in. wide by 
7/64 in. thick. The piston is therefore a square type with 
the same diameter as length. The piston pin is slightly 
below the center of the piston and the piston pin boss 
provides sufficient stiffness without additional r.bbing in 
the piston. The piston pin is of seamless steel tubing, 
anchored in the boss by means of a screw through the 
bottom of the boss. 

Valves are interchangeable, of the usual 45 deg. type, 
being lyi in. dia. in the clear, with a lift of 11/32 in. The 
order of firing is 1-5-3-6-2-4. Valves are so timed that 
inlets open 9 deg. past upper dead center and close 42 deg. 
past lower dead center. Exhausts open at 47 deg. before 
lower dead center and close 4 deg. past upper dead center. 
As will be noted this gives an interval between exhaust 
closing and inlet opening of but 5 deg. Valves are closed 
by double concentric springs, and are accessible for ad- 
justment by the removal of a cover plate held in position 
by thumb nuts. 

Connecting rod is a drop-forged I-beam section ma- 
chined all over. It is 9)4 in. center to center, bushed at 
the upper end for the piston pin bearing and split at the 
lower end for crankshaft bearing. The former bearing is 
^4 in. in dia. and 1>< in. in length, and the latter l}i in. in 
dia. and lyi in. long. The shaft has seven hearings for 
rigidity, all of 1)4 "i. dia. Lengths from front to rear 
are: Front 2 9/16 in. center, 157/64 in.; rear 2>< in.; four 
intermediates, each 19/64 in. These figures give an ag- 
gregate bearing length of 10 33/64 in. and a projected bear- 
ing area of 18.503 sq. in. It is of the oval cheek type, and 
all bearings and pins are ground to size. Both connect- 
ing rods and crankshaft are of 40 point carbon steel. 

Timing drive is by silent chain, this being 1 7/16 in. wide, 
in a triangular layout to operate camshaft and generator 
shaft sprockets. The camshaft is 1 in. in dia. with cams 
integral mounted in four bearings, which are 27/16, 1, 1 and 
1)4 in. in length from front to rear. Valves are operated 
by a lifter finger pivoted at one end and operating the 
tappets at the other by a hardened and ground button 
forming the end of the finger and contracting with the 
bottom of the hollow tappet. The lifter finger carries a 
roller follower slightly nearer the tappet end upon which 
the cam acts. This lifter finger is pivoted on a rocker 
shaft accessibly mounted in the removable side of the 
crankcase. These rocker shaft assemblies may be removed 
in groups of six by removing the stud nuts holding them 
to the crankcase. Springs prevent side sway and noise by 
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forcing the arms against proper surfaces. The finger type of 
valve operation has the advantages of greater ability to 
follow the cams at the higher speeds and removal of 
thrusts. It will be recalled that the emgine shows its 
power at relatively high speeds, giving 39 at 1,600 and 52 
at 2,400 r.p.m., so this feature is of double importance. 

Lubrication of the motor is by full pressure system, the 
oil pump in the center of the aluminum oil pan being 
driven by the same vertical shaft that drives the ignition 
distributor at its upper end. This is in the center of the 
length of the engine, between cylinders 3 and 4. The 
pump can be removed from beneath, without dropping 
the oil pan, by removing the nuts from the studs holding 
the cap in place, this as Figs. 1 and 5 show being on the 
outside of the oil pan. The pump is of the gear type and 




Fig. 5. Cross section of Packard Singie Six Engine 



at 1,000 r.p.m. delivers 25 lb. per sq. in. pressure. After 
passing through bearings and lubricating other parts, the 
oil returns to the crankcase where it is drained through 
a screen in the oil pan, and is again screened before it 
enters the pump. Baffle plates in the oil pan, placed trans- 
versely, prevent surging of the oil. 

Carburetion is similar to that on the Twin Six, the 
vaporizer being the same. This is fed from a 19-gal. tank 
at the rear of the frame, with Stewart vacuum system of 
feeding. The fuelizer, so called, is used on the smaller 
model also. This consists of a heating chamber through 
which some of the combustible charge is by-passed and 
in which it is ignited by a special spark plug. By the use 
of up-to-date methods in manifolding it has been possible 
to closely approach airplane figures in fuel economy tests. 



With full load at wide open throttle, the best point on the 
economy curve is 0.57 lb. of fuel per b.h.p.hr. which ap- 
proximates results obtained in aviation practice. A little 
kink in manifold design, which was learned in building 
sixes, consists in the use of a split lead ; that is. there is a 
partition in that branch of the intake manifold which ex- 
tends down toward the carburetor, which breaks the stream 
into two parts for the fore and aft groups of three cylin- 
ders. It has been found by Packard engineers that load- 
ing exists in the plain T form of construction in the in- 
take manifold of a six, due to the surging which takes 
place. By means of this split distribution the surge is 
eliminated and no loading troubles are experienced. 

Ignition is by Delco system, and starting and lighting 
by Atwater-Kent, with Bendix pinion shift. The ignition 
distributor is driven from the top of the same vertical shaft 
as drives the oil pump, and is located on the top of the engine 
slightly to one side, between cyUnders 3 and 4, as mentioned 
previously and shown in Figs. 1 and 5. The Atwater-Kent 
starting motor is separate from the generator, the motor 
being held by standard type S. A. E. flange to the fly- 
wheel housing on the crankcase. Generator is on the 
right side of the engine, driven by timing chain. It is 
secured to crankcase by boss on the timing gear housing 
at front end. 

Cooling is by water, circulated by centrifugal pump. 
The system has a capacity of 4 gals, and the temperature 
is controlled by a thermostat which is set at 120 to 150 
deg. F. An unique feature of this design is that the 
thermostat construction is an integral part of the water 
outlet header, being built into a slight projection on top 
of the front end, as Fig. 1 plainly shows. The arrange- 
ment is such that the water is bypassed back to the jack- 
ets and does not circulate through the radiator until it 
reaches the temperature at which the thermostat is set 
to open. One desirable effect of this is to warm the en- 
gine up quickly, as on starting when the water is cold it 
does not circulate to the radiator but simply surges around 
within the jackets and header until it becomes hot enough 
to open the thermostat, that is above 120 deg. It is of the 
direct acting type. 

Another unusual feature of the design is that the water 
pump and fan are practically one unit, being driven by a 
V-type of belt from the same shaft. To bring about this 
result, which eliminates many parts the pump has had to 
be lifted from the usual position alongside the crankcase, 
which is below the lower level of the water jackets so the 
water flows to it by gravity, to a position above the tops 
of the cylinders so the water must be lifted by suction. 
While this position increases its accessibility on the one 
hand and while its exact location make little or no differ- 
ence to the motorist so long as it circulates the water sat- 
isfactorily on the other, it does represent a departure 
from conventional design. 

In this high position, this unit combines the functions 
of the pump shaft and fan shaft, gives a balanced con- 
struction, and calls for but one packing gland, which is in 
an accessible position behind the fan. The radiator is 
a hexagon type with extra large tank at the top. This 
precludes the possibility of the water level dropping so 
low that the pump will not feed, and by providing larger 
water capacity makes for more certain and more efiicient 
cooling. One advantage of this high location is that the 
generator is made more accessible, the removal of the 
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pump from the usual position giving more room for this 
and other accessory units. The arrangement provides also 
for a swinging adjustment of the generator to take care 
of the silent chain drive slackness if any. 

Before leaving the discussion of this interesting power- 
plant, it may be mentioned that it belongs neither to the 
high speed nor the low speed class. It is also of great 
interest to compare this with the Packard 1-38 of 1912, 
which had about twice the displacement of the present 
model, and yet it developed only the same horsepower. Of 
course this engine operates at 2,400 as compared with 
1,800 for the 1912 model, but as a result of better design 
a higher mean effective pressure is secured. Another way 
of looking at it is that for the same horsepower the weight 
of the engine has been cut in two. 

The clutch, shown in section in Fig. 2, is a dry plate 
type with seven plates, four driving and three driven. The 
plate diameter is 8 in. and the whole unit is housed within 
the flywheel in the conventional manner. As will be noted 
in the drawing, each disc is faced on one side with as- 
bestos facing. Springs are of the small-diameter coil type, 
and are entirely enclosed within the flywheel covering 
plate. While the transmission which is a unit with clutch 
and engine, is mounted on Hyatt roller bearings, a ball 
thrust bearing is provided at the rear end of the clutch 
with threaded collar means of adjustment. 

The gear set provides three speeds forward, the gear- 
box ratio being 3.368 to 1 on first (low), 1.774 to 1 on 
second, direct on third (high), and 4.26 to 1 on reverse. 
Clutch and gearset have been designed together to give 
a very smooth shift and to facilitate this, the rotating mass 
in the clutch has been cut to the minimum, so that when 
the clutch is disengage|d the only units in motion are tho 
very light sheet steel discs. The shifting gears have an 
unusually short travel, as the drawing Fig. 2 shows, and 
are chamfered for easy engagement. Gears also have un- 
usually wide faces. Main shaft is short and of large diam- 
eter, with gears mounted on splines which extend the 
entire working length. The whole transmission is very 
compact, the distance between main bearings being quite 
short. This makes an exceptionally sturdy unit, and one 
which should be very quiet in operation. Besides the 
roller bearings mentioned, the rear end of the main shaft 
is mounted on a combination load and thrust bearing of 
the double row ball type. Shiftei^ mechanism is mounted 
on the cover plate and removes with it. Drive is through 
hollow propeller shaft with two universal joints of the 
fabric disc type. The shaft has an outside diameter of 
1)4 in. and an inside diameter of 1 39^64 in., making the 
shaft walls only slightly over 1/16 in. in thickness, 0.0703 
in. to be exact. This is probably the type of extremely 
thin-walled but very strong and flexible drive shaft de- 
scribed in Automotive Manufacturer for April, on pages 
21, 22 and 23. It will be recalled that these advantages 
were mentioned at that time. Lack of lubrication needed, 
extreme quiet, lighter weight with greater strength, easier 
riding and longer life, shock absorber action which saves 
drive shafts and units at either end, saving in' repair Dil^s 
and replacements, greater all round economy. 

Drive is taken through the springs, and torque through 
a torque arm, pivoted to the differential housing at the 
rear end, and to the frame cross member directly beneath 
the driver's seat at the front end. The rear axle, shown 
in partial section in Fig. 4, is of the smei-floating O'pe, 



with taper roller bearings at all points. The axle gear 
ratio is 4.31 to 1. The brake drums are on the rear wlieels 
and have an expanding brake working on the inner, and 
a contracting band working on the outer surface. Diam- 
eter is I4}i in. and width of face 2)4 in. Semi-elliptic 
springs are used both front and rear, the fronts being 38 
X 2, and the rears 54 x 2j4 in. Wheels carry 33 x 4>^ in. 
tires all around. The frame is a 7 in. channel of the 
straightline, tapered type, that is of a straight taper from 
the spring horns at the front to the rear spring attach- 
ments. A torsion tube cross member is used at front and 
rear ends, other cross members being of channel section. 
This taper construction gives a very narrov/ front, which 
in combination with the short wheelbase, produces an 
unusually short turning radius, it being possible to turn 
the car in a circle of 16 ft. 8 in. radius. Steering is by an 
opposed threaded worm and split nut mechanism with 
plain bearings. 

Materials have been chosen throughout to facilitate 
the idea of light weight, high quality and modest price. 
Thus the crankcase is of aluminum alloy, transmission 
gears of chrome-nickel steel, propeller shaft and front 
axle 40 point carbon steel, axle shaft of chrome -vanadium 
steel, and axle gears of chrome-nickel steel, axle housing 
steel stamping, and frame of 20 point carbon steel. 

As a result of its light weight, good balance, unusual 
fuel vaporizing ability and other built-in qualities, the 
company claims that it is very economical of fuel and 
tires, 20 miles per gallon having been obtained in testing 
it out, while some tires on experimental models were in 
fair condition after 25,000 miles of ser -ice. From this it 
is argued that the average driver should obtain at least 
15,000 miles in average mixed city and country driving. 
Further driving advantages to which attention is called 
lire ease of steering and very short turning radius, light 
clutch action and smooth gear shifting With all these 
desirable qualities, the new car should achieve deserved 
popularity in a short time. 

Overheating Reduces Strength of Glue 

That long continued heating reduces the strength of 
animal glue solutions is demonstrated by the following 
test made at the Forest Products Laboratory. 

Solutions of a high grade joint glue and a veneer grade 
glue were heated for 48 hours at 104, 140 and 176 deg. F. and 
tested every few hours during this period for strength 
and viscosity. 

In the first seven hours of heating at 176 degrees the 
veneer glue lost approximately one-half its joint strength, 
and the high grade glue joints weakened almost as much. 
The greatest loss in the* strength of the glue joints oc- 
curred at this temperature. In the solutions kept at 104 
degrees there was a sudden drop in the strength of the 
joints made with the high grade glue after 31 hours of 
heating, due possibly to a combination of bacterial and 
chemical action. The veneer glue joints showed a more 
gradual decrease at this temperature. The most favorable 
of the three temperatures tried was 140 degrees, but even 
at this temperature an appreciable weakening in both 
glues was noted at the end of 7 hours, and longer heating 
caused greater loss. 

The viscosity of the high grade glue declined more rap- 
idly than that of the veneer glue, but at the end of the 
heating test the viscosity of the high graide glue still av- 
eraged higher than that of the veneer glue. 
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Alcohol as a Possible Remedy for Fuel Shortage 

Exact Statement of Present Fuel Conditions — Possibilities in the Way of Mixed Fuels, and 

Large Part Which Alcohol May Play in Mixtures 



WITH reference to the present situation, it will be 
sufficient to state that all rosy statements to the 
contrary, there is a marked and growing shortage of crude 
oil, and consequently of the components needed for au- 
tomotive vehicles. The official report covering the month 
of August, the latest complete report available, shows that 
despite the largest monthly production on record, totaling 
39,144,000 bbls„ which is at the rate of 470,000,000 bbls. a 
year, the shortage for that month alone, that is the dif- 
ference between production and consumption, wa^ S,670,- 
000 bbls. In July, which had the second largest production 
for the year, the output was nearly as large, 38,548.000 
bbls., but at that the month indicated a shortage of 5,- 
864,000 bbls. In June the story was the same and the short- 
age almost as great so that the total shortage for tlie last 
three months was 19,924,000 bbls. or in round ligures 
twenty million barrels. At this rate the depleted storiii^e 
stocks would soon be used up, were it not for the lact 
that imports from Mexico have also assumed record pro- 
portions. Whereas a few years ago, a Mexican output 
of sixty to seventy million was considered a sthat 
country's maximum, in July the total excess of im])orls 
over exports was 6.066,570, and in August 10,257,748 bbls. 
The latter is at the rate of 123,000,000 bbls. a year. 

Against this situation, which shows that the lii^hler 
American oils are only meeting the situation through the 
tremendous imports of the heavier Mexican crudes, and 
the two combined are showing an actual shortage, with 
no other fields available to help out the situation, it must 
be admitted that the actual automotive fuel demand has 
been met by the production of a growing quantity of syn- 
thetic gasoline through the more or less widespread adcp- 
tion of cracking production. In many cases, these have 
doubled the output of motor fuel from a given quantity 
of crude oil. 

There are in use in this country today in excess of 8,000,- 
000 automotive vehicles, and these are being added to at 
the rate of 200,000 a month, 8.000 per working day. Des- 
pite increased economy and the much greater number of 
smaller more economical cars, the average amount of fuel 
needed per year is kept up to the 400 gallon mark by the 
relatively greater proportion of trucks and tractors. On 
this basis, the number in use today requires 3,200,000,000 
gals, per year, while the new vehicles add to this at the 
rate of 80,000.000.000 gals, per month, 3,200,000 gals, per 
working day. Pennsylvania and Ohio crudes will yield in 
excess of 33 per cent by cracking methods, but these oils 
form but 3 per cent of the total. The big bulk consists 
of Texas, California, Oklahoma and Mexic«in crudes, which 
are heavier. California and Mexican oils are of an asphalt 
base, and even under cracking processes yield less than 
11 per cent on the average. Texas and Oklahoma oils 
yield about midway between the two, or from 16 to 18 per 
cent. Using these figures as a basis, present maximum 
production totals and maximum possible yield of motor 
fuel using all the crude oil, would yield but 0,000,000,000 to 
4,000,000,000 gals. This is a maximum condition however. 



Based on the present consumption, and rates of increase, 
the amount needed will be 3,600,000,000 gals, a year by 
Jan. 1, 4,000,000,000 on June 1, and 4,400,000,000 Nov. 1 of 
next year. These figures show how narrow a margin we 
are working on, all this too, being upon the basis of using 
all the crude oil in cracking processes which is far from 
the actual case. 

In this dilemma what other fuel sources are there? It 
was suggested by Joseph E. Pogue, Sinclair Refining Co. 
expert, formerly with the Bureau of Mines, Fuel Division, 
that aside from present crude petroleum including shale 
oil, there are two possible sources of motor fuel, namely, 
benzol from by-product distillation of coal, and the alco- 
hols and ethers from organic substances. With reference 
to the benzol production, coke ovens produce less than 
50.000.000 gal. a year, and artificial gas plants about 5.- 
000,(X)0. so that even with great and rapid increases in 
this field, only about 100,000,000 gal. a year can be counted 
on for some time to come. It is estimated that only one- 
twelfth of the coal consumed in the country is worked in 
by-product plants. Consequently, even if all the coal were 
consumed in such a way as to save all by-products, the 
output would be but twelve times the present figures, or 
in round figures less than 700,000,000 gal. a year. 

From this point of view then alcohol ofTers the biggest 
future. Aside from providing a profitable work from the 
large number of breweries and distilleries of the country, 
the production of alcohol through fermentation proces- 
ses might easily become a by-product of considerable 
profit, to the many food products plants and canneries. 

The fermentation industry, notably the branch having 
to do with the manufacture of industrial alcohol, has been 
strongly stimulated by war demands, and industrial ma- 
chinery is now available for the production of consider- 
able alcohol for fuel purposes. The arrival of prohibition 
has also freed. a large equipment from other duties, which 
might in part be devoted to a similar end. There are 
serious handicaps of a sentimental nature however which 
tend to bind the manufacture of industrial alcohol with 
governmental restriction harmful to proper progress; al- 
though the war-installed equipment and the cheapness 
of the requisite raw material may be sufficient to balance 
these drawbacks. 

Alcohol alone can be used to advantage only in engines 
especially adapted to this fuel, but various mixtures of 
alcohol, benzol, gasoline or other petroleum distillates 
and other materials have given promising results. It is 
of great significance from an economic standpoint that 
alcohol, benzol and the lighter petroleum distillates such 
as gasoline and kerosene can readily be rendered miscible. 
It is probable that alcohol, like benzol, will not come into 
widespread use as a single fuel, but has a broad sig- 
nificance, for the present at least, only as a blending 
agent in connection with liquid fuels obtainable in larger 
quantities. 

The quantity of alcohol which will be produced in this 
country in the immediate future is much more difficult to 
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forecast than in the case of benzol. The United States in 
1916, 1917 and 1918 turned out about 50,000,000 gal. of 
denatured alcohol each year, having jumped from an out- 
put of 14.000,000 gal. in 1915 under the stimulus of a de- 
mand born of munitions requirements. Much of the in- 
dustrial alcohol under manufacture today is made from 
sugar molasses and waste sulphite liquor; while garbage, 
fruit wastes and ethylene from coal distillation plants 
have been suggested as supplementary resources. While 
the alcohol capacity of the country cannot be closely es- 
timated without a special investigation beyond the scope 
of this article, the conclusion seems inevitable that for 
some time to come the available supply of alcohol will 
bear a close quantitative analogy to benzol, the two com- 
bined bulking small when compared with engine-fuel re- 
quirements which will approach 5,000,000,000 gal. late in 
1921. 

On the whole therefore it may be concluded that benzol 
and alcohol hold somewhat analogous positions in re- 
spect to the supply of engine fuel. Neither can be pro- 
duced in sufficient quantities in the near future to replace 
gasoline; both have interesting possibiHties in the direc- 
tion of improving the character of the fuel supply in 
respect to present engine types. This whole field is un- 
developed and stands in need of more research attention 
. than has been accorded it. 

Composite fuels, while holding out the possibility of 
improving the adjustment now obtaining between the fuel 
and the engine, present also the danger of obscuring for 
a time the necessity of adaptations on the part of the 
engine in the direction of higher thermal efficiency and 
lessened dependence upon specialized fuels. Composite 
fuels, if found to fulfill their initial promise of advantage 
in utilization, can be developed by the oil industry or, 
in a more limited manner, by outside agencies; but they 
can be more readily developed on a larger scale by the 
oil industry, because of its control of working channels 
of distribution. 

While nothing revolutionary may be expected in the 
way of composite fuels that will displace gasoline in the 
next year or two, there may come into evidence a steady 
trend toward a fuel supply of petroleum origin carrying 
quantities of other materials, chiefly benzol and alcohol, 
which will facilitate utilization in the present types of 
engines. It would be unfortunate however if this out- 
come resulted in a relaxation of the efforts for higher 
thermal efficiency and for lessened dependence upon spe- 
cialized fuels, which still remain essential elements in a 
fundamental solution of the engine-fuel problem. 

The above represents largely the opinion of Mr. Pogue, 
who is essentially an oil man, in that he views the situa- 
tion from a mineral oil standpoint, hence it is not strange 
that he leans strongly to that side, and makes plain the 
point that for years our main dependence will have to be 
upon mineral oils, and that the shortage of such basic 
commodities will keep the price high. But is this actu- 
ally the case? Let us see if it is not a fact that our mo- 
lasses, corn, acetylene and other potential sources of large 
quantities of fuel alcohol will bulk up so large as almost 
to make mineral oil secondary, and in the second place, 
to insure adeqtiate fuels for continued automotive expan- 
sion. With the tremendous investments in automotive 
vehicle manufacturing plants, to say nothing of the equal- 



ly large investments in parts, accessory and material plants, 
the latter is almost as important as the former. 

Hitherto most of our so-called industrial alcohol has 
been obtained from sugar mill waste, i.e., the well known 
blackstrap molasses. The amount of this basic raw prod- 
uct is decreasing, mainly because the refiners have brought 
into play processes which make it possible for them to 
secure from the molasses various marketable syrups to 
satisfy the popular sweet tooth. True, low grade molasses 
can still be had from the sugar mills of the Far East and 
other remote sources, but this entails the service of spe- 
cial tank steamers and the added costs of transportation. 
H'^w then are we to produce the great measure of alcohol 
which we shall want ere long? 

In Germany nearly 70 per cent of the annual output of 
more than 100,000,000 gals, of alcohol is got from potatoes. 
In France, on the other hand, the chief source of indus- 
trial alcohol has been the molasses from the beet sugar 
. refineries. Both of these basic raw materials are to be 
had in the United States in abundance, especially pota- 
toes of the kind known to the farmer as seconds and cullf, 
for which there is only a limited market. Potatoes that 
are unfit for food, because diseased or touched by frost, 
can be utilized in the manufacture of alcohol. A ton of 
the tubers, if they contain 16 per cent of starch, will yield 
25 gals, of aicohol. Many millions of tons of potatoes are 
sacrificed yearly which could thus be profitably consumed 
IK the distillation of motive spirits. 

But probably the most promising native source of in* 
c'ustrial alcohol is our vast corn belt ; maize for years has 
stood pre-eminently as the cheapest raw stuff for the dis- 
tillers. It is easy to raise and stands transportation and 
storage admirably. It is undeniably true that wood waste 
is susceptible of furnishing a great volume of industrial 
alcohol, but there are difficulties of an outstanding nature 
which now seriously hamper putting any of the processes 
in service upon a commercial scale of moment. Similarly, 
recent developments in the field of chemistry have shown 
that it is entirely practicable to get a goodly measure of 
alcohol from the waste liquor of the mills engaged in the 
making of sulphite paper stock. The Germans are said to 
obtain quite 3,000,000 gals, of spirits from this origin an- 
nually; and the Swedes are employing a kindred method 
of their sulphite mills— 10,500,000 gals, of 100 per cent pure 
alcohol are thus realized in the course of a twelvemonth. 

But alcohol in quantity enough for industrial and mo- 
tive purposes is not to be had from by-product materials. 
W% shall have to count upon an ample primary substance 
which can be cultivated for that purpose season after 
season. Here is where corn meets every requirement. It 
can be planted and harvested within ninety days through- 
out an enormous area; and a ton of the grain should 
yield about 89^4 gals, of pure alcohol. A large distillery 
should be able to handle 10,000 bushels of corn a day. and 
do this 300 days a year. That is to say a plant of this 
size would have an annual output of 7,500,000 gals. 

In 1919 we grew 2,900,000,000 bushels of corn, represent- 
ing a possible source of 7,250,000,000 gals, of alcohol. As a 
matter of fact, during the past year, our gasoline con- 
sumption amounted substantially to 3,100,000,000 gals. 
Manifestly then if one-fourth of our corn had gone to the 
distillers of industrial alcohol we should have been in a 
position to get enough motive spirits to cut down the 
use of gasoline by fully 58.4 per cent. And if alcohol were 
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used as the basis of a synthetic fuel such as those already 
mentioned, the mixture with ether, toluol and benzol 
would effect a gasoline economy of quite 70 per cent in 
one case and 100 per cent that with ether alone. 

The 1920 corn crop estimate of 3,100,000,000 bushels 
would yield 7,750,000,000 gals, on the same basis, so that 
one-fifth of it used for alcohol would supply almost half 
our present fuel needs. 

The point to be kept in mind is that our farmers have 
it within their power tremendously to amplify the acreage 
planted in corn ; and it has been suggested by the agri- 
cultural authorities that it would be possible to secure a 
still greater yield of alcohol if cornstalks were utilized. 
But this theoretical source of more motor spirits need 
not be considered because there are practical difficulties 
that stand in the way of putting laboratory revelations 
along this line to commercial use. Success in the manu- 
facture of industrial alcohol rests fundamentally upon a 
sufficient and a continuous supply of the primary raw ma- 
terial, and because of its keeping qualities, corn can be 
harvested and then held in storage where it can be drawn 
upon months thereafter. In this respect it is unlike a num- 
ber of other potential vegetable sources of alcohol which 
can be turned to account for this purpose only during a 
comparatively short season. 

Without going into the details of the making of alcohol 
from farm products, it will suffice to say that the first 
object is to convert the starchy content of potatoes, corn, 
etc., into sugar through the agency of fermentation ; and 
as a further result of the action of the yeast the sugar is 



split up into alcohol and carbonic acid gas. Subsequent 
continued distillation separates the alcohol from the water 
with which it is combined, adding step by step to the 
strength or purity of the spirits. 

According to present practice, little if any of the car- 
bonic acid gas is saved from the fermenting mash, and 
right here exists a means of greatly lessening the cost of 
alcohol. A bushel of grain during treatment will give off 
seven pounds of COg. This gas has a ready market in the 
charging of bottled waters, beverages, etc., and for use 
at soda fountains, In fact the present demand is far in 
excess of the supply. The COg liberated during fermen* 
tation is in its purest state and is superior to that made 
from marble dust, which has to be very carefully filtered, 
etc., to render it salable. Carbonic acid gas figures in re- 
frigerating systems, and its fields of application are wide 
and varied. With a proper installation there is apparently 
no reason why this money-making by-product of the dis- 
tilleries should not be conserved. 

Lest there be a mistaken notion that a foodstuff as 
such is lost in the manufacture of alcohol from corn, it 
should be kept in mind that there is a fibrous residue or 
"slop'* which contains 12 per cent of fatty matter and 33 
per cent of protein. This, when dried in drums, looks 
not unlike middlings, and constitutes an excellent feed 
for hogs, cattle and chickens. The thin slop may however 
be fed to livestock by mixing it with roughage or by add- 
ing a proportion of the "middlings." This brings us to 
the story of a new fuel which is rapidly growing in favor 
and finding many serviceable applications. 

(To be continued) 



Many and Varied Price Reductions Disturb Industry 



WHEX Henry Ford on Sept. 21 announced his now 
famous reduction prices, in the language of the 
street, '*he started something" and that something is still 
distrubing the industry, and bids fair to continue doing 
so up to the completion of the 1921 announcements the 
latter part of the year, or if these are delayed until show 
time, until well into January of next year. As a general 
proposition, the industry is now divided sharply along two 
lines, those who side with Ford and admit that the people 
want and must have a reduction in prices and must have 
it now, whether justified by present material and labor 
costs or not, and those who side with Durant and General 
Motors group and claim that they have always worked 
on a fair margin and that at present costs and profits no 
reductions are justified, in short that right now reductions 
in prices are economically unsound. 

Everyone admits that material prices are high, yet it is 
only fair to say that if all manufacturers take their stand 
on the basis of present conditions and refuse to make any 
concessions, there never would be any change in the situ- 
ation. It would seem as though the contention of those 
now reducing prices that as a result of such reductions 
they will be able to force lower prices on materials, and 
thus complete the cycle, is sound and based on good com- 
mon sense. 

Moreover the facts bear out their contention To date 
29 car makers have reduced prices, while 5 have increased 
them; 13 truck makers have made cuts, and 1 has added 



the war tax, in effect, an increase; 3 tractor makers have 
made reductions, so the total of makers reducing is 45 
against 6 making increases. Figures which are available 
for 22 of the car makers indicate that the average increase 
in the 4 years from Oct. 1, 1916, to Oct. 1, 1920, is $1,119. 
Based on the 1916 selling price which averaged $1,605, thi^ 
amounts to slightly more than 69 per cent. And the Oct. 
1920 price includes the recent reductions, that is with the 
reductions taken out, present prices show an increase of 
over 69 per cent in the last 4 .years or about l/J/^ each 
year. Even if the higher priced machines be eliminated 
the showing is less in dollars but greater in percentage. 20 
cars which averaged $1,280 in 1916, now with the reduction 
taken out have an average increase of $908, which is 71 
per cent for the 4 years or l/Vj per cent per year. A 
similar computation made in Detroit covers 17 prominent 
makes, and shows that from Aug. 12, 1918, to Aug. 12, 
1920. these makes increased on the average $399 or 28^ 
])er cent. That is, before the present price cutting began 
these 17 makes had been increased nearly 15 per cent 
each year. 

Of course materials have gone up and still are very 
high, but a few of them have begun to come down, in fact 
some were down before the price reductions commenced. 
Labor too. is still very high, but with lessened demand for 
goods and some unemployment, that situation is expected 
to right itself slowly, from a beginning already made. 
That material prices alone are not the deciding factors 
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may be realized from the simple statement that rubber 
is lower than it has been for years and cotton too is down 
to remarkably low levels, so low in fact that planters 
claim they take a loss when they sell ; copper is lower than 
at any time in the last 5 years, zinc and lead are down to 
very low figures, aluminum is practically at a pre-war fig- 
ure and that too, for a better and stronger metal than was 
available 6 years ago, yet many machines of which these 
materials form a large part are practically not reduced at 
all as compared with 6 months ago. All the materials en- 
tering into tires and tubes are down from 50 to 80 per 
cent as compared with a year ago (as for instance rubber 
at 28 cents compared with $1.05), yet tire prices have 
been reduced about 17-18 per cent on the average. 

In many instances, the price reductions have brought 
about much immediate business, which was latent and 
simply required a good sized cut in prices and the attending 
publicity, to bring it out The forthcoming months will 
have a large influence in determining how the new year 
and its business are to shape up; if the price situation 
is handled carefully, there is still an enormous unsatisfied 
demand, and with prices at the right level, that is the 
level which seems right to the buying public, 1921 can 
easily become the best year the industry has ever known. 
With overlong adherence to high prices on the part 
of those manufacturers who claim price reduction now is 
economically unsound, the unsettled situation may be con- 
tinued, the public may hold off from buying, and the 
coming year's business may be very much reduced. A 
united industry at low price levels and a large volume of 
business is much to be preferred to a disorganized indus- 
try with widely varying prices and spotty uncertain small 
volume business. Now that the movement has been 
started and has received the sanction of as many as 45 
reputable manufacturers, it would seem that public opin- 
ion will shortly force the others into line, considering 
which it would seem the part of wisdom to make the nec- 
essary adjustments now, or at least between now and 
show time, so as to present a united front to the public 
then with the beginning of the 1921 buying season. 

The following cars have been reduced in price to date: 
American, Bell, Bour-Davis, Chalmers, Chandler, Cleve- 
land, Columbia, Crow-Elkhart, Essex, Ford. Franklin, 
Gardner, Grant, Hudson. Jordan, King, Liberty, Locomo- 
bile, Maibohn, Maxwell, Mercer, Moon, Overland, Paige, 
Stanley, Studebaker, Velie, Westcott and Willys-Knight. 
These trucks have been reduced: Day-Elder, Detroit, 
Diamond T, Federal, Ford. Gramm-Bernstein, Indiana, 
L M C , Maxwell, Patriot, Selden, Standard and Stewart. 
These tractors have been cut: Federal, Fordson and San- 
dusky. 

The following car makers have increased prices: An- 
derson, Lexington, Pierce-Arrow, Roamer and Saxon. 
Among the trucks. Autocar has had the war tax added, in 
effect increasing the price by its amount. 



Moisture Content of Wood Independent of 
Density 

Even after long exposure to the same atmospheric con- 
ditions, different pieces of wood do not have exactly the 
same moisture content. Variations of 2 per cent were re- 
cently found in red oak blocks stored under carefully 
fixed humidity conditions at the Forest Products Labora- 
tory. 



These moisture differences, unlike variations in strength, 
are apparently independent of the density of the pieces. 
In the laboratory experiments, the variation proved to be 
as great in blocks of the same density as it was through- 
out the lot of specimens. Moreover, the range in moisture 
content was the same in wood of low density as in wood 
of medium density or high density. 

Data on a few representative specimens are given in the 
accompanying table: 



Average moisture content in percentage 
of weight oven dry 



Density of 


Relative humidity at 80 deg. F. 


specimen 


38% 


61% 


88% 


Low 








.519 


7.6 


11.2 


19.4 


.527 


6.0 


10.0 


17.4 


.536 


6.5 


11.0 


18.2 


Medium 








.630 


7.7 


11.3 


18.9 


.639 


5.8 


10.7 


18.3 


.643 


6.8 


11.3 


19.5 


High 








.720 


6.4 


11.2 


19.3 


.724 


7.4 


11.4 


19.6 


.753 


6.1 


10.8 


18.8 


Total Av. . 


67 


11.0 


18.8 



Large Increase in Automobiles in Canada 

Automobile registrations in Canada in 1919, according 
to U. S. Consul Felix Johnson, Kingston, Ont., aggre- 
gated 341,396 or practically five times the number in 1914. 
Prince Edward Island made the largest proportionate 
growth in registrations (3,019 per cent), whereas Ontario 
showed the greatest actual increase (113,080 more regis- 
trations), as between these two years. The returns by 
Provinces for the past six years were: 

Number of motor vehicles regristered 



Provinces 1914 1915 1916 1917 1918 1919 

Prince Rdward Island 31 34 50 ,303 639 967 

Nova Scotia 1.324 1.841 3.012 5.350 8,100 10,290 

New Brunswick 1,32S 1.900 2.965 5,251 6.434 8.306 

Quebec 7.413 10.112 15.335 21.213 26.897 33.547 

Ontario 31.724 42.346 54.375 83.308 114.376 144,804 

Manitoba 7,3.59 9.225 12.765 17.507 24.012 30,118 

Saskatchewan 8.020 10,225 15.900 32.505 50..531 56,855 

Alberta 4,728 5.832 9.516 20.624 29,300 34.000 

British Columbia 7,628 8,360 9,4.57 11,645 15,370 22 420 

Yukon Territory 43 69 89 93 S7 89 



Total 69.598 89.944 123,464 197,799 275 746 341.396 



Customs Statistics as regards Canada's imports of pas- 
senger and freight motor vehicles for the past four (fiscal) 
years show that the number and value of trucks has in- 
creased from 327 worth $423,824 in 1917, to 964 worth $1,- 
275,179 in 1918, to 1,744 worth $2,274,748 in 1919, to 2,274 
valued at $3,831,084 in 1920. At the same time passenger 
cars have varied, increasing from 12,037 worth $7,981,177 
in 1917 to 16,318 worth $11,317,245 in 1918, then decreasing 
to 6,473 worth $5,326,510 in 1919, and again increasing 
to 10,805 valued at $11,204,461 in 1920. The averages which 
these summaries give show plainly the increases in both 
car and truck prices. Car averages are $663, $693, $823, and 
$1,037 for the respective years, an increase of 56.4 per cent 
or 18.8 per year. Trucks show these average prices $1,296, 
$1,323, $1,304 and $1,684, a total increase of 30 per cent 
or 10 per cent a year. 
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The Fuel Situation 

A WELL-MEANING correspondent takes us to task 
for our many and varied articles on the fuel situa- 
tion. He says that any articles or data which point out 
the possibilities of fuel shortage in the near future are 
really a detriment to the industry, inasmuch as they may 
scare off prospective vehicle purchasers. In short, this 
correspondent asks that we gloss over or overlook entire- 
ly the facts of the situation so that a number of persons 
may buy cars under false representations in that they ex- 
pect an unlimited supply of fuel in the future as in the 
past. 

We hold that this position is entirely and wholly wrong. 
We believe that the automotive industry is headed by 
forward-looking men, who having the fuel situation suf- 
ficiently impressed upon them will meet it squarely, so 
that their vehicles can always be operated. If the fuel of 
the future is to be half alcohol, which requires a special 
design of motor, we believe the American vehicles of the 
future will be designed to utilize that fuel in the most 
economical manner, in short, when the manufacturers' 
whole interest has been centered upon the difficult fuel 
situation, they will meet it as it should be met. 

The whole trouble goes back to the fact that the com- 
plete vehicle men ignored the fuel situation. They said 
in substance fuel supply or quality is none of our business^ 
let the oil companies and the carburetor concerns straight- 
en that out, we are busy building complete vehicles. The 
oil men, seeing that the industry was not united in the 
matter, would not make costly changes in equipment and 
methods. So the present situation was really brought 
about by the attitude of the vehicle manufacturers. Every- 
thing which has been published in these columns in the 
last 2 or 3 years bearing on the subject of fuels has been 
intended for those manufacturers, who previously would 
not listen, or listening, would not reason about the situa- 
tion and act. We believe that our small efforts in this 



direction are now bringing results, which will benefit the 
entire industry. 

In this connection, we suggest thoughtful consideration 
of the article elsewhere in this issue, dealing with alcohol. 
In connection therewith, it might be mentioned "that the 
prohibition act has closed 236 distilleries and 1,090 brew- 
'eries. Here are 1,326 potential producers of fuel alcohol. 
If they would turn out as many millions of gallons of this 
product as of their former products, it would make a very 
appreciable impression on the fuel situation, not alone for 
the moment, but for all time to come. 



Price Situation Clearing 

SINCE the time last month when the editorial entitled 
'*Ford Does It Again" was written, the price situation 
has been clarified to a remarkable extent, and all con- 
cerned are looking forward to the turn of the year. To 
date some 29 car, 13 truck and 3 tractor manufacturers 
have announced reductions in prices. There have been no 
announcements of price changes in the last three weeks, 
so it may fairly be said that the reductions have run their 
course for the time being. 

In analyzing what has been done, It must be noted that 
aside from Ford and one other make, those cars which 
have been selling best in recent months, that is quickest 
and easiest, are not included in the list, which aside from 
the exceptions just noted, include those who found it hard 
to dispose of their product and had in fact accumulated 
a surplus of vehicles for the first time in 3 or 4 years. 
Moreover, those which have been cut do not include 
the large producers (with the above tw^o excep- 
tions) so that the makers whose products run into I'le 
largest per annum totals have not as yet touched their 
prices. Considered in that light, it will be found that a 
very small percentage of the country's output is reduced 
in price at this moment. Against the 45 makers who have 
announced reductions, it should be noted that the Ui.ited 
States has a total of car, truck and tractor manufacturer? 
of about 600, so that the reducers amount to 7y^ per cent 
of the total. Or to put it the other way around, 92/2 per 
cent of the makers have not as yet indicated any price 
changes. 

It is around the intentions and final actions of this lar- 
ger percentage of the makers that the present interest 
centers. If many of them reduce later on, there is no 
question but the weight of public opinion and their in- 
fluence combined, will force lower material prices, in fact 
light tendencies in that direction are already noted. It 
is for this reason that we repeat as our opinion the state- 
ment that the situation will clarify with the turn of the 
>ear, by which time "the other makers will be in a posi- 
tion to announce (or will have announced) the prices ap- 
plied to their 1921 models and the presumption is that the 
hrger number of makers will make no reductions until 
the announcement of the new models which wil; carry the 
reductions." 



Henry and Edsel Ford have purchased the Detroit, 
Toledo & Ironton Railroad, a coal carrier from the mines 
of West Virginia, Southern Ohio and Kentucky. The 
road is unique in that it avoids all cities, and thus coal 
may be run through to the River Rouge plant without 
having cars held up and possibly confiscated at city ter- 
minals. 
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Bankers Find Motor Vehicles Business Assets 

]>oth Rural and City Financiers Report Large Gains Through Their Use 



AS a people we are progressive and think forward, of 
tomorrow rather than of yesterday. Our bankers 
however are ultra-conservative and think backwards, bas- 
ing their ideas of today and perhaps of tomorrow only 
upon what occurred yesterday. The recent financial situ- 
ation has empha^zed this, for the major part of the 
present trouble started when we?;tern bankers ruled that 
automobiles, motor trucks and tractors were luxuries, at 
least were not essentials. Subsequently, they were obliged 
to deny ever making such a ruling, or in fact, ever having 
had such thoughts, but the fact remained that they would 
not lend money upon automotive paper, and in fact did 
everything to discourage automotive buying, and this fact 
speaks for itself. 

This is not particularly surprising, for the banker has 
always been a handicap rather than a helper, to the in- 
dustry. •And yet even the banker must reealize that the 
world moves and that conditions have changed. Perhaps 
in 1900 the banker was justified in figuring that the auto- 
mobile was an uncertain thing; it might be but a passing 
fad, it certainly then did not appear as the basis of a very 
large, most stable and extremely profitable industry. Yet 
in the intervening 20 years there have been tremendous 
changes. Today, there are approximately eight millions 
of vehicles in daily use, which have been manufactured 
by a basic industry giving employment to more than 800,- 
000 people, while accessories and other contributing in- 
dustries employ almost as many more. Engaged in the 
selling of and service for cars, trucks and tractors, acces- 
sories and parts, there are in this country alone approxi- 
mately 32,000 car dealers, more than 18,000 truck dealers, 
about 42,000 supply dealers, over 42,000 repair shops, more 
than 36,000 garages and in excels of 4,400 charging sta- 
tions. Even on an extremely conservative basis, these 
establishments must employ more than 300,000 people. 
That portion of the oil business devoted to the production, 
refining, transportation and sale of fuels and lubricants 
for automotive vehicles exclusively must include the em- 
ployment of more than 100,000 people. Even if the sub- 
ject be pursued no further, this totals two million people 
dependent in one industry or another upon automotive 
vehicles for their living. Adding in the two million chauf- 
feurs, wf* have four millions dependent on automotive 
vehicles for their living, and added to the eight million 
owners ^nd users, there is a total of twelve millions vi- 
tally interested in this industry. Taking the latest census 
figures available for the country's population, this works 
out to more than 1^9 of all the people. That is, consider- 
ing the whole country, one person in each nine is vitally 
concerned in the automotive industry. Considering this 
it is small wonder that the ruling of the aforesaid bankers 
caused such a country-wide outcry. 

But not all the bankers feel that way. Ill fact, many 
rural bankers go to the opposite extreme and not only 
admit that cars are a necessity but go enough farther to 
claim that they are a business requirement, and as such, 
a business asset. 

Bankers are increasing the output of their business 33 



percent through use of the automobile. Financiers in 
rural districts say that more loans, better inspection of 
properties, sounder acquaintanceship with their clients, is 
mado possible by means of the automobile. Many coun- 
iry bankers estimate the increased volume of trade due 
to motor travel at over 50 per cent. Some put the added 
increment at several hundred per cent. 

Thirty-four Per Cent Improve Living Conditions 
These statements are based on replies to car owners of 
varied occupations in ten major states of the union by 
the National Automobile Chamber of Commerce. 

The figures compiled from these replies average as fol- 
lows : 

Bankers 

Annual mileage 6,334 

Annual mileage used in business 

2,185 (34 per cent) 
Average increase in business due to car owner- 
ship 33 per cent 

Percentage of owners improving their living con- 
ditions through motor travel 34 per cent 

Mileage used instead of railroad or trolley 

1950 (31 per cent 

The average figures however do not tell the story very 
clearly because the conditions vary considerably between 
♦he city and the country bank business. The city banker 
uses his car comparatively little in his commercial aft'airs 
because so much of his work is within, the four walls of 
an G^ce. Consequently the direct gain which his car 
can bring him in business is small. On tho jihcr hand, 
I he reports from urban sections show a heavy percentage 
of banker users who improve their living conditions 
through automobile travel. City dwxllers are enabled to 
hvc comfortably in the suburbs through ownership of a 
car. This factor on the other hand, is of .sma-I interest to 
the country financial man who has all the fresh air and 
g reen grass that he wants. 

Car Owners Increase Business 57 Per Cent 

Rural bankers are not the only ones who find their 
business efficiency and field of operation increased or 
widened. More than 6,800,000 business men added 57 per 
cent to their productive efficiency during the past year. 
More than 2,300,000 families have found it possible to live 
in the suburbs or otherwise improve their home surround- 
ings. A working force equivalent t(^ 1,600,000 laborers is 
being applied to farming. Such is the creative effective- 
ness of the passenger car, as reported in replies to thous- 
ands of cards sent to car owners. 

This questionnaire, conducted by the N. A. C. C. went 
to automobile hcense holders taken at random from the 
registration lists of ten widely diverse states : California, 
Iowa, Massachusetts, Minnesota, Nebraska, New York, 
Ohio, Texas, Virginia and Wyoming. The card asked the 
owner's occupation the annual mileage, the amount of 
mileage used for business and for recreation the amount 
used to supplement or in lieu of trolley or rail connection. 
It aske*d to what extent the passenger ca* increased the 
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owner's business, and whether it affected his housing prob- 
lem or living conditions. The present ^gures are com- 
piled from answers to the first 10,000 cards of this survey 
which i*^. being further extended until information on the 
uses of cars by all classes of owners is fully determined. 
Ninety Per Cent of Cars for Business 

Ninety per cent of the owners reported that they used 
their cars more or less for business, while 10 per cent 
stated that their automobiles were for recreation use only. 
The average increased efficiency of the car owner is 56.7 
per cent. A number report but small gain in productivity, 
but this is heavily overbalanced by the testimony of the 
farmers who have added nearly 70 per cent to their labor 
effectiveness, and by the doctors and salesmen whose busi- 
ness is doubled, tripled and in some cases quadrupled 
through use of the car. 

Net Gain of 3,000,000 Men 

The use of the passenger car, accordingly, has meant 
a net gain to industry of 3,000,000 men. There are more 
than 7,000,000 automobile owners in the country, each in 
creasing his efficiency 56.7 per cent through the use of the 
car, making an addition to the business productivity of 
the country in excess of 3,900,000 workers. As there are 
between 800,000 and 900,000 men manufacturing and sell- 
ing passenger cars, parts and accessories, there remains a 
net gain of more than 3,000,000 men. If one were to add 
the productive efficiency of the 750,000 motor trucks now 
in use a still greater gain would be shown. 

Farmer Greatest Gainer 

The largest gain in productivity has been in farm life. 
There are 2,367,000 farmers owning cars. The answers 
from farmers reported 68 per cent increase in productivity 
of the owner or an addition equivalent to 1,600,000 hired 
men. i L ! 

Big Relief in Housing 

Norman Angell in "The Great Illusion" predicted that 
war would be impossible because it would mean national 
suicide. But he did not take into account the infinite in- 
genuity of man. In America the passenger automobile 
has been the great factor in solving reconstruction prob- 
lems. The cessation of building during the war has meant 
overcrowded conditions everywhere. But 37 per cent of 
the car owners, 2,300,000 families, are finding the auto- 
mobile a help in this situation, enabling them to live in 
the suburbs, and otherwise improving their lining condi- 
tions. 

The railroad and trolley lines which have been handi- 
capped by war conditions are being relieved and supple- 
mented by automobiles. Sixty-two per cent of the car 
owners report that they use their motor vehicles instead 
of traveling by rail or electric line. Over one-third of the 
total automobile mileage is used in this way. 

Every Walk of Life Aided 

The passenger car has brought increased efficiency in 
every walk of life. The heaviest users are farmers with 
physicians and salesmen next in line. Contractors, real 
estate dealers, and insurance men find cars especially use- 
ful. Manufacturers and merchants are among the larger 
classes of automobile owners. 

Among the other classes who answered the question- 
naire were: bankers, carpenters, mechanics, architects 
barbers, teachers, clergymen, wholesalers, artists, under- 
takers, mail carriers, builders, plumbers, credit men, public 



accountants, government officials, tobacco brokers, law- 
yers, hotel men, theatrical men, oil men, superintendents 
of docks, musicians, miners, railroad executives and others. 
Bankers Find Car a Utility 

Forty per cent of the bankers who replied to the ques 
tion card found the car a help in their business. A Minne- 
sota banker reports that the car has multiplied his busi- 
ness efficiency "ten times." Another writes: Car use. 
even on pleasure trips, gives a banker much better under- 
standing of his customers, particularly livestock custo- 
mers." A third writes of his car's use in business: **1 
cannot do without it." 

Makes Life More Worth While 

In addition to the business use of the car comes much 
testimony that the owner has had much more opportunity 
for education, cultural things, and healthful recreation 
through his automobile. 

One farmer writes : "If it was not for the car we could 
not have any social life to speak of." 

Another says : "Enables me to live nearer better schools, 
surroundings and still do 50 per cent more business. 
Couldn't get along without a car." 

And a third reports: "I can live in the country with all 
the advantages of living in town." 

The balance of the report, that is the tabulation of the 
information from the cards received subsequently, will be 
awaited with considerable interest. However enough has 
beejn said previously as a result of the analysis of the 
earliest data to reassure anyone who might have any lin- 
gering doubts as to the stability and permanence of the 
country's second largest industry. As level-headed an ob- 
server as Col. John W. Prentiss, associated with Horn- 
blower & Weeks, leading banking house, has estimated 
that the world will absorb more than thirty million (30,- 
000,000) automobiles before the saturation point is reached. 
There are in use in the world today less than 8,500.00:) 
automobiles. The average production of this country for 
four years, 1917, 1918, 1919 and 1920 (estimating 1920 liber- 
ally at two million cars), was less than 1,750,000 cars. Al- 
lotting to the rest of the world enough to make the yearly 
production figures of cars alone two millions, there still 
remain more than 11 years before the saturation point will 
be reached, and if allowances be made for the number of 
cars which will go out of service between now and then, 
more than 25 years. 

Even at that, when this saturation point is reached, on 
the basis of a car being worn out so as to need replace- 
ment every 6 years, the replacement business alone will 
amount to 5,000,000 cars a year, so it may be seen that 
the industry faces a long, prosperous life. 

Tlie average value of all cars has ranged up as high 
as $2,635 before the war, down as low as $1,600 since then, 
and for 1920 was placed at $2,537. Recent reductions, and 
those .still to come, will cut this down to less than $2,400 or 
perhaps to $2,350. Even if it be taken as low as $2,000, an 
annual production of 2,000,000 cars or more is going to 
mean a value of $4,000,000,000 or more a year. A total of 
16,000,000 cars in use in this country (out of 30,000,000 in 
the whole world) at an average valuation of $700 (con- 
sidering the value of the oldest as well as the newest, and 
all in between) would give a total public equity of $11,- 
200,000,000. So, it can be seen that bankers are going to 
have plenty of profitable business from the automobile 
/iidustry in the years to come. 
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Government Engineers Testing Effect of Trucks on Roads 

New Study Being Made of Motor Trucks at Various Speeds and Loads and Their Effect 
Upon Various Types of Road Surface — Impact Tests 



WHILE one result of the tests now being conducted 
by investigators for the bureau of public roads, U. 
S. Department of Agriculture, as to the effect of motor 
trucks upon highway surfaces, may be a change in taxa- 
tion, that is a possible increase in truck taxation, the real 
value will come from the/ determination of the best types 
of road construction to resist truck road wear, and 
through such determination, the elimination of much 
waste of time, effort and taxpayer's money through the 
building of the wrong kinds of roads. Truck transporta- 
tion is here to stay, and it is of vital importance that this 
fact be made prominent. This being the case, it is not so 
important to know that trucks do wear the roads out, 
that might almost be taken for granted. What is of the 
greatest importance in such a situation is to know what 
type and kind of road construction will present the great- 
est opposition to such wear, that is will wear the longest 
under such truck traffic. Knowing this, it will be possi- 
ble to build the roads of this type and thus build those 
forms which will give the greatest all around satisfaction. 

The scientific experiments include tests already made 
which show that increased speed of a vehicle equipped with 
hard rubber tires (that is solid tires as distinguished from 
pneumatics) tremendously increases the impact which the 
wheels make on the roadway where there is an evenness. 
On the other hand, where pneumatic tires are used in- 
creased speed adds comparatively little to the impact. It 
has been suggested that these tests will be of great value 
not alone in settling questions of truck and road design 
but may lead to a rational basis for determining license 
fees for motor vehicles. 

Trucks have been used in these tests varying in size 
from a 1 ton truck up to a 7j/2 ton truck carrying an ex- 
cess load. Each truck was run over a special recording 
device embedded in a roadway and the impact which re- 
sulted when one of the wheels made a 2 in, drop from a 
ledge built in the surface caused the deformation of spe- 
cially prepared copper cylinders forming part of the ap- 
paratus. The magnitude of the blow was accurately as- 
certained in pounds by measuring the extent to which the 
cylinder had been forced out of shape. 

Recent tests were made with a 3 ton truck of well 
known make with a 4j/^ ton load so that the total 
weight on each rear wheel was 7,000 pounds, the unsprung 
portion (that not supported by the springs) being 1,700 
pounds and the sprung portion (that portion supported by 
the springs) 5,300 pounds. The truck was equipped first 
with an old solid tire that had been worn down to a 
thickness of 1 inch. Then, with exactly the same load 
on the truck, a wheel Was used fitted with a new solid 
tire 2j4 inches in thickness. And finally, the truck was 
equipped with pneumatic tires 42 by 9 inches and blown 
up to a pressure of 142 pounds per square inch. The fol- 
lowing table shows very clearly the bad effects an old 
tire is likely to have on a road surfacej and the greatly 
lessened impact produced by trucks when they are equipped 
with pneumatic tires. The tests show that as the ve- 
hicle's speed increased the impact from the old hard rub- 



ber tire increased greatly. The impact from the new hard 
rubber tire was somewhat less. 

Results of Impact Tests 



Approxi- 
mate speed 
5.7 
10.2 
14.6 



Pneu- 
matic tire 
7,100 
7,800 
8,300 



Height Old tire New tire 
2 in. 11,600 9,400 

2 in. 18,500 14,100 

2 in. 26,500 18,700 

Related to these tests is another series which utilizes 
the figures secured in the first experiments. A number of 
paving slabs were tested by means of a machine designed 
to give impacts equivalent to those produced by the rear 
wheel of the heavy truck alrejady referred to. The un- 
sprung portion of the weight of this machine is 1,500 
pounds and the sprung portion weighs 6,000 pounds. The 
tests were made by raising the entire weight through a 
height of one-eighth of an inch, allowing it to fall 500 
times, then to a height of one-half inch with 500 repeti- 
tions, then three-eighths inch more in height, and so until 
the slab failed. To date, about' 12 slabs have been tested, 
laid on a rather wet subgrade. A surprising difference 
has been found in the strength of the different types of 
pavements tested. The total number of blows required to 
cause failure have varied with the different slabs from 67 
up to almost 2,000. All these data promise to be of the 
greatest value to engineers in selecting material for roads. 

The Bureau of Public Roads is also making a study of 
the relative wearing qualities of different types of pave- 
ments and tests have been about completed on a short 
section of pavement containing 49 different types sub- 
jected to the wear of a special truck equipped with five 
large cast iron disklike wheels. The relative wearing qual- 
ities of hard as compared with soft brick are brought out 
very distinctly in this test. The resistance to wear of va- 
rious kinds of stone block sections is also shown up to 
good advantage. A chance to compare grout and asphalt 
fillers for both brick and stone block is furnished by this 
investigation. Likewise the relative wearing qualities 
of concrete mixed with various aggregates is indicated. 

The investigation of subgrade materials, started a few 
months ago with the cooperation of the district engineers 
and state engineers, is proceeding at a very satisfactory 
Tate. A number of samples have been received from vp 
rious parts of the country and laboratory analyses of many 
of these samples are partially completed. The methods 
being used by the division of tests will shortly be pub- 
lished as a paper so that any other laboratories wishing 
to conduct similar investigations may have some guide as 
to the procedure of the Bureau of Public Roads. 

The samples analyzed have been taken from parts of 
the roads that have failed very badly as well as from ad- 
jacent parts of the same roads that have withstood heavy 
traffic successfully. It is hoped that by a comparison of 
the laboratory results on these samples with the reported 
behavior of the road in service differences in the sub- 
grade materials will become apparent so that we will be 
able to say what physical characteristics soils must possess 
to give them high bearing values. 
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Simple Truck Body for Contractor or Farmer 



IN a broad, general way, the contractor or contracting 
builder probably has as much use for a truck or trucks 
as anyone, that is the nature of the contracting businesii 
is so varied, so changeable, and includes the handling of 
such heavy and bulky material, that in this line of work 
all trucks probably are worked at capacity the maximum 
part of their time. Right now the call for new buildings, 
especially factory, office and loft buildings is very strong 
and there is a great deal of work done along these lines, 
although it is so widely distributed that the general pub- 
lic sees and hears little of it. Consequently, the majority 
of contractors are pretty busy, and as soon as prices of 
building material recede, as they promise to do shortly, 
in company with those other materials which have al- 
ready shown large decreases, they will be even more busy. 

While freight handling is improving rapidly, and is sup- 
posed to be much better than a few months ago, it still 
leaves much to be desired. This brings about a situation 
in which the motor truck is of the greatest utility and 
economy to the contractor, especially in the smaller twon, 
where freighting conditions are perhaps worse than in 
the larger cities. For these reasons there is a great de- 
mand for practical truck bodies for placement upon old 
passenger car chasses, says Blacksmith and Wheelwright. 

A brief review of the whole situation would show : first, 
a big demand for building materials; second, the need for 
practical trucks; third, a shortage in trucks; fourth, the 
conversion of passenger cars to trucks by the installation 
of truck bodies; fifth, a big demand for truck bodies which 
cannot be filled by the manufacturers. Obviously then, 



ihe harvest is ripe for the small manufacturer. The indi- 
vidual with a small amount of working capital and a rea- 
sonable equipment of wood and metal working tools, may 
make money by building truck bodies. 

Comi)etition in truck bodies is reduced to a minimum . 
the demand is greater than the supply ; profits are assured 
and the smith is best equipped to produce the truck bod- 
ies because he is in personal touch with the men who wish 
them. In different localities circumstances and conditions 
call for changes in construction. 

The truck body reproduced in Fig. 1 below is designed es- 
pecially for the contractor and builder, but should be of 
value to practically any farmer. It is designed to carry sand, 
cement, lime and the like, while at the same time it is heavy 
enough to carry loads of lumber and other building sup- 
plies. The body measures 8 ft. 10 in. in length, which is 
long enough to support 12 ft. lengths of boards. If the 
load is light, even longer strips may be loaded, since the 
rear wheels fall about midway of the body. The body 
overhangs the wheels and is 5 ft. 6 in. in width. 

In this particular case, a Studebaker chassis is shown 
This machine has a wheelbase of 125 in. and is heavy 
enough for the purposes; however it is not feasible to 
carry a load of crushed rock or building blocks. 

As a foundation for the body two chassis rails are pro 
vided. These rails measure 8 ft. 9 in. in length; 3 in. 
thick and 7 in. wide and should be spaced so as to rest 
upon the frame or upon the body supporting irons. At 
right angles to the frame members are six cross bars 
measuring 5 ft. 6 in. in length by 3 in. thick by 7 in. in 




Fig. 1. Simple truck body, most suitable for contractors but handy for farm work and other. Studebaker chassis of 125 in. wheelbase 
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width. In placing these bars, be sure to allow clearance 
for the rear wheels. The bars are bolted to Ihe chassis 
rails as well as to the body sills. 

The body sills, four it\ number, measure 8 ft. 10 in. in 
length. The outside sills are made from 3 in. plank, 5 in. 
wide, while the two inside sills may be made from 2 in. 
plank of the same width. The end sills are 4 ft. 6 in. in 
length, 3 in. thick and 5 in. wide and are fastened to the 
body sills with lag bolts and angle irons. 

The bottom of the body is made from 2 in. stock 8 ft. 
long. The sides of the body are constructed upon side 
rails 2 in. thick, 4 wide and 8 ft. 10 in. long. A practical 
height for the sides is 2 ft. to 2 ft. 6. A center upright on 
each side gives a panel effect. 

Beaering in mind the fact that the body will be used 
for barrels or boxes it will be well to place four iron run- 
ners along the bottom. 

If the body is to be used by a farmer or grocer stake 
irons may be placed upon the sides, thus enabling him to 
pile in baskets of produce or even hay in season. Since 
the body is placed high upon the chassis, there is ample 
room for tool boxes between the cross bars. A special 
compartment for spare tires may be built between the 
chassis rails at the rear if pneumatic tires are used. The 
body calls for no fine work or careful fitting of joints and 
may be done by practically any smith. 

Nickel Production in Canada 

The total production of - nickel in 1919 amounted to 
44,542.933 pounds, which at 40 cents per pound, would be 
worth $17,817,181 as against 92,507,293 pounds valued at 
$37,002,917 in 1918. 

The production as usual, represents the nickel in the 
matte produced from the treatment of the ores of the Sud- 
bury district and the Alexo mine at Porquis TUnction, 
Ontario, supplemented by the recovery of a small quan- 
tity of metallic nickel, nickel oxides and other salts, as 
by-products in the treatment of the silver-cobalt-nickel 
ores of the Cobalt district. 

The production of nickel-copper matte at the smelters 
of the International Nickel Company of Canada, and the 
Mond Nickel Company, amounted to 42*736 tons contain- 
ing 12,098.7 tons of copper and 12,035.3 tons of nickel, the 
average percentage of the combined metals in the matte 
being about 80. The production in 1918 was 87,184 tons 
of Bessemer matte containing 45,885.6 tons of nickel and 
23,482.3 tons of copper. There were mined in 1919 572,400 
tons of ore and smelted 754,567 tons, as against 1.641,617 
tons mined and 1,559,892 tons smelted in 1918. 

Refined metallic nickel has been recovered in Canada 
since 1915, but previous to 1918 only in small quantities, 
and as a by-product in the smelting and refining of the 
silver-cobalt-nickel ores, as stated above. 

The new refinery of the International Nickel Company 
of Canada, Ltd.. at Port Colborne, Ontario, started opera- 
tions in July, 1918. 

The total production in Canada of refined nickel from 
both the Sudbury and Cobalt district ores amounted to 
5,063 tons, as against 1.204.5 tons in 1918. The other prod- 
ucts recovered were: 581.4 tons of nickel oxides valued at 
$340,033 as against 282.4 tons valued at $169,447 in 1918; 
199.6 tons of .nickel salts and nickel castings valued at 
$46,358 as against 186.3 tons valued at $39,598 in 1918. 

The British America Nickel Corporation practically com- 
pleted in 1919 the construction of its smelter at Murray 



mine and of the refinery at Deschenes, Quebec. The smel- 
ter started operations January 18, 1920, and the re^nery 
will probably soon be in operation. The capacity of the 
plant will be about 7,000 tons of nickel and 3,500 tons of 
copper per annum. 

Total nickel contents of matte produced amounted to 
44,070,609 lbs. with no figures available for nickel in silver- 
cobalt-nickel ores. 

Of this total, 41,016,400 lbs. were exported 30,395,400 in 
the form of matte or speiss, and 10,621,000 as refined nickel. 
The United States took 34,881,500 lbs., Great Britain 4,- 
617,900, and the other countries of the world, 1,517,000. 

Light Creosote Oils in Wood Preservation 

Present shortage of all kinds of wood and high prices 
emphasize the need for proper preservation. Light cre- 
osote oils properly injected into wood apparently will 
prevent decay until the wood wears out or until it checks 
so badly that the untreated portions are exposed. Such 
is the indication of service records collected by the Forest 
Products Laboratory on railway ties and telegraph poles 
preserved with low boiling creosotes. 

Creosotes used in ties from 25 to 50 years ago were for 
the most part oils having 50 per cent or more distilling 
below 235 deg. C, v^^ith a residue not to exceed 25 per 
ce^nt at 315 deg. C. The ties so treated lasted from 15 to 
20 years, and failure was traceable in most cases to me- 
chanical wear, such as rail cutting and spike killing. In 
no case was failure found to be the fault of the preserv- 
ative. 

Of 1,558 telegraph poles in the Montgomery-New Or- 
leans line, which were pressure treated with a light creo- 
sote oil. 1.049 poles were still sound after 16 years. In 91 
per cent of the cases of decay, the fungi had entered the 
wood through checks and shakes. Representative sec- 
tions in the Norfolk-Washington line showed that after 
17 years' service, of the 1,614 poles inspected, 1,469 were 
sound, 92 decayed at the top, and 105 decayed at the 
ground line. The decay at the top was caused chiefly by 
cutting off the poles. In those decayed at the ground line, 
the causes of failure, as determined in 88 per cent of the 
cases, were checks or .shakes. Here again as in the ties, 
the preservative outlasted the mechanical life of the wood. 

Unless some other factor than protection from decay is 
considered important therefore there is apparently no 
need to specify high boiling oils. The important point 
is that any coal tar creosote which is not extremely low 
boiling or extremely high boiling will satisfactorily pre- 
vent decay, and in the selection of an oil, factors such 
as price, penetrability, and convenience in handling should 
receive greater consideration than moderate differences in 
volatility. 

There are about 600 motors in Tientsin this >^ar as 
against 400 last year. A truck line is being established 
from Peking to Tungchow and from Tungchow about a 
third of a mile to the Western Hills. Other lines are be- 
ing established from Chinhaishin and from Techow to the 
interior of Chihli Province. 

For the year ending July 31, 1920, the Ford Motor Com- 
pany of Canada had net profits of $4,686,243 from a* pro- 
duction of 55,616 cars, after deducting almost a million 
for taxes and other expenses. On the relatively small 
.capitalization of $7,000,000 this amounted to 67 per cent. 



Digitized by 



28 



THE AUTOMOTIVE MANUFACTURER 



October, 1920 



Theory and Practice of Lubrication — the Germ Process 

By HENRY M. WELLS and J. ED SOUTHCOMBE* 



PERFECTION of lubrication in the early days of the 
mineral lubricating oil industry was considered to 
la>' with the production of the purest hydrocarbon oils. 
It is a monument to the skill and efficiency of producers 
and refiners that this search for better lubricants and 
more scientific methods of refining has resulted in placing 
upon the market an enormous range of highly purified 
lubricating oils of every conceivable viscosity, gravity and 
color. This has conduced to lubricating efficiency and has 
been instrumental in assisting to the greatest possible 
degree the development of engineering design. 

Nevertheless we find that for many purposes, particular- 
ly those requiring lubrication of bearings, etc., carryitig 
heavy loads at relatively slow speeds, these pure mineral 
oils have not been ideally successful. The need for adding 
to mineral oils, animal and vegetable oils to increase their 
"slipperiness," has been forced upon users in all countries. 
To take a few examples, the specification for lubricating 
oils of the U. S. railways, drafted at a recent conference, 
recommends the addition of four to eight per cent of fatty 
oil. In Great Britain many large consumers of lubricat- 
ing oil, the railways companies and the government de- 
partments emphatically specify oils containing as much as 
20 per cent of pure ripe olive, lard, or cocoanut oils. The 
fact that such compounded oils possess exceptional fric- 
tion-reducing properties has been shown by a large num- 
ber of trials and experiments on mechanical testing de- 
vices and is supported by observations in practical lubri 
cation. 

We can testify to the importance of compounding as 
we shall show both as the result of our experience of 
practical lubrication extending over every known type of 
prime mover, and confirmed by a series of special labora- 
tory tests, physical and mechanical. 

It is to this peculiar friction reducing property, pos- 
sessed by many animal, vegetable and compounded oils, 
that the term "oiliness" has been applied to express that 
remarkable ability to maintain efficient lubrication under 
conditions of high load and slow speed. This cannot be 
accounted for by viscosity alone and Professor Boys, a 
leading English physicist, has crstalized the position very 
happily in the following terms. Speaking in the Presi- 
dential address to the Physical Society in 1908. he said : 
"It was found that the lubricating property of oil de- 
pended upon something which at present is unknown — it 
is not viscosity — animal and vegetable oils lubricate better, 
that is to say, they are more slippery than mineral oils 
of the same viscosity and although the oil trade has known 
how to make good slippery m'xtures, no one at present 
knows what oiliness is, and this is at the present time an 
important physical quest of the engineer. 

For this reason, an extensive industry has grown up 
for the production of fatty oils to be used in compounding 
with hydrocarbons. Here again, the demand for greater 
purity and freedom from acidity of glycerides has been 
insistent and has been the means of marketing of expen- 
sive acidless tallow oils, acidless lard oils, etc. It is our 
object to show that such highly refined oils are not only 

♦KxtraotB from paper read before Natl. Petroleum As.sn., Pitts- 
burgh. Authors are fro mLondon, Eng. 



necessary but positively ineffectual in securing the high- 
est possible degree of friction reducing efficiency. 

Various Oil Properties and Their Value 

In the beginning it was our object to elucidate the 
reason for the superiority of the fatty and compounded 
oils as friction reducers, and to this end we collated and 
studied all physical properties of the liquid which could 
influence its character as a lubricant. These properties 
are, specific gravity, viscosity, capillarity or surface ten- 
sion, compressibility and tensile strength. The other com- 
monly determined physical factors such as flash-point, 
volatility and fire test, important as they may be in the 
choice of an oil, do not materially influence the frictional 
properties. 

Examination of these groups of physical constants show 
that a large number of mineral oils may possess the same 
specific gravity as fixed oils, but behaving differently as 
lubricants. This satisfied us that gravity played no decid- 
ing part. Viscosity is of course of primary significance 
under conditions of high speed and copious supply, but 
as mentioned, it does not constitute a criterion under the 
special conditions where compounded oils are found ad- 
vantageous. 

We satisfied ourselves that compressibility and tensile 
strength had no dominating significance, but were torced 
to the conclusion that the only property of importance 
which had not been adequately studied, w^as capillarity 
or surface tension. Consider the case of two eccentric 
glass surfaces which are being forced together with a drop 
of oil or mercury between them. Now since the mercury 
does not wet or spread over the glass, the meniscus will be 
convex to the liquid. In the case of oil which wets the 
surface, the meniscus will be concave. In the first case, 
the tendency on cap'llary grounds will be for the liquid 
to gather itself up into a drop and to pull the liquid film 
away from the narrower constricted area of greater pres- 
sure. In the case of oil. the opposite will be the effect. 
The oil, owing to its meniscus will tend to force itself 
into the narrow spaces. 

This is exactly what is required in a lubricant, namely, 
that it shall penetrate into the narrow spaces between 
journal and bearing and from the above considerations 
one clearly sees that liquids which do not w-et solid sur 
faces cannot be described as lubricants. Only the liquids 
which wet the solid surfaces possess lubricating power 
in the generally accepted sense. This convinced us that 
a measure of the surfaces tension would shed considerable 
light on the problem and to this end we devoted attention. 
The usual surface tension measurement is that of oil 
against air and we confirmed the opinions of previous 
investigators that the results so obtained shed no light 
at all on the question under consideration. 

The intei facial tension between the solid metal and oil 
unfortunately cannot be measured. There remains one 
other means of getting information on this subject, name- 
ly, the interfacial tension between oil and another liquid. 
We measured the interfacial tension between various types 
of oils against water and lastly against the liquid metal 
mercury. The results obtained were startling in the ex- 
treme. 
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Fatty Acid Decreases Interfadal Tension 

It was found that the infacial tension against water 
and also against mercury of the fatty oils and compounded 
oils, was much lower than was the case with any mineral 
oil. At this point we had succeeded in formulating a test 
which distig^ished between the physical properties of 
mineral and compounded oils. The matter might have 
remained at this stage had we not pushed further to in- 
quire the reason for this remarkable anomaly. After a 
great amount of investigation, we proved definitely that 
this difference was due to the presence in the fatty or 
compounded lubricants of small quantities of free fatty 
acids, absent in mineral oils. This was most surprising 
since it indicateid that the virtue of fatty oils arose from 
the fatty acids which they contained, as impurities. Then 
We artificially prepared oils consisting of 99 per cent men- 
eral oil and 1 per cent of free fatty acid. These gave a 
low surface tension. On the other hand, we removed the 
fatty acid from fatty oils and found that the pure fatty 
oils gave a high surface tension. We drew the deduction 
therefore that the friction reducing properties were due 
solely to the fatty acid content and that it should be pos- 
sible to obtain the desired result by adding minute quan- 
tities of fatty acids to mineral oils. 

At this point it became essential to confirm the results 
by direct experiments on bearing surfaces, which results 
have* been completely confirmatory. It should be remem- 
bered that all the commercially occurring fixed oils con- 
tain notable quantities of free fatty acids and even if 
such acids have been removed by careful refining, hydroly- 
sis soon sets in and free acids are formed which in even 
relatively minute quantities suffice to lower the surface 
tension. The possibility of corrosion arising from the 
presence of these fatty acids is negligible, and in fact, less 
likely than when using compounded oils, because in our 
case, we only add minute quantities (about 1 per cent) 
which are controllable and can never increase, whereas 
when one uses several per cent of fatty glycerides it is 
possible by hydrolysis to obtain very large quantities of 
free acids. 

When it comes to laboratory testing devices we confess 
that we have very little faith in the usual type of mechan- 
ical friction machine. Such machines at high speeds and 
comparatively light loads are little better than viscometers 
and do not measure adequately the true oiliness of the 
lubricant. If the machine be designed to carry heavy loads 
at very slow speeds, insuring a certain amount of contact 
friction and if the series of oils tested possess similar 
viscosities and gravities, one obtains a true measure of 
the relative oiliness. We have proved our contentions on 
four distinct machines of special types arranged for in- 
vestigating contact friction. 

Testing Machines Used 

Two were of the Thurston type with a journal 3.8 in. 
in diameter giving approximately 1 ft. peripheral, working 
under loads of 200 and 270 lbs. per sq. in. with rubbing 
speeds of 7 ft. and of 11 ft. per min. The machines were 
provided with automatic recording gear and special pre- 
cautions were taken to insure true alignment of bearings 
and journal. One machine was operated by ourselves and 
another quite independently and without any suggestion 
from us by L. Archbutt. chief chemist of the Midland 
Railway Co., a prominent English authority on lubrication. 



The third machine was run at the National Physical Lab- 
oratory, London, and is the device invented by Mr. Lan- 
chester of automobile fame. It consists of a worm wheel 
mounted on a driving shaft and engaging with a worm 
gear in a box pivoted at its center in such a way that the 
torque can be measured. From a measurement of the 
horsepower, the efficiency of the gear with various oils 
can be calculated. By means of a screw, pressure can be 
applied between wheel and worm up to several thousand 
pounds per sq. in. The fourth machine is the invention 
of R. M. Deeley, chief mechanical engineer of the Midland 
Railway and is unique in that it is designed to measure 
static friction. 

The machine is arranged as follows: 3 pegs, each 5/32 
in. in diameter are secured concentrically to a disk which 
can be weighted as desired and actuates a spindle to which a 
spiral spring and recording finger is attached. These pegs are 
then placed upon a bottom dish of metal which can be 
rotated slowly. When the lower disk is rotated, the pegs 
are carried with it by the friction, and when the surfaces 
only slip, owing to the tension of the spring, the finger 
then gives the frictional resistance. The movable disk 
upon which the pegs rest, lies in a circular dish which can 
be filled with oil. To insure clear surfaces, the rubbing 
metals are ground in water with flour of carborundum. 
They are then polished with fine, wet emery, rubbed well 
in water with a cork to remove the emery, dried with 
blotting paper and finally heated in an electric oven to 
get rid of all traces of moisture. 

The broad set of tests and results from the four ma- 
chines were these: Oils used were a pure mineral oil, the 
same plus a half per cent commercial fatty acids, the same 
,plus 1 per cent and 2 per cent of fatty acids. These were 
tried out against rape oil containing 2.4 per cent of free fatty 
acids and neutral rape oil from which the fatty acids had 
been completely removed in the laboratory. In every case» on 
each machine, the frictional resistance when 1 per cent of 
fatty acids was used was reduced by 20 to 26 per cent. To 
achieve this reduction by the use of pure neutral rape oil 
it was necessary to employ as much as 60 per cent. Fur- 
ther experiments with olive oil show that the addition of 
2 per cent of commercial fatty acids lowers the friction 
30 per cent below that of a mixture containing 40 per cent 
mineral and 60 per cent olive. To put the matter in a 
nut shell, the frictional resistance shown by any mineral 
oil can be most definitely reduced by the addition of about 
1 per cent of commercial fatty acids. 

This is in complete conformity with the latest views of 
pure science. 

All recent work points to the fact that it is the chemi- 
cally reactive and unsaturated constituents of lubricants 
which promote "oiliness" and that they do so by forming 
new "composite" films on the surfaces lubricated with 
lower surface energy and opposing less resistance to shear. 

We have hitherto confined our remarks to the effects 
of acids on the friction-reducing properties of oils, but 
there is another aspect of utmost importance. In 
practical use in power house or factory, lubricating oils 
are not used under ideal conditions and in many cases, 
become admixed with water. In some cases it is neces- 
sary that when the oil comes in contact with water, it 



Digitized by 



30 



THE AUTOMOTIVE MANUFACTURER 



October, 1920 



shall mix with the water or emusify. Such cases are the 
bearings of marine engines and the guides and rods of 
locomotives, etc. In other cases, it is essential that the 
oil shall not mix or shall separate readily from the water. 

We found also that it is possible to choose suitable acids 
which will confer upon the mineral oil these particular 
and valuable properties. By the addition to the mineral 
oil of one class of fatty acids, we induce a tendency to 
de-mulsify, while other groups of acids have a powerful 
emulsifying influence. We are therefore enabled to change 
the character of the mineral oil not only in relation to its 
properties as a reducer of friction, but also to decide its 
behavior under any given set of circumstances in which it 
may be employed. 

Germ-process oils have been extensively tried out 
by the British Admiralty, government departments, steam- 
ship and railroad companies, without a single failure be- 
ing recorded. 

On large gas and oil engines, especially big horizontal 
units, where previously 10 per cent fatty oil was used, we 
have been able to substitute germ oils having 1 per cent 
fatty acid with complete success. 

Steam Cylinder Lubrication 

For ''perfect" lubrication of steam cylinders with cer- 
tain types of valve gear (as one example, **Corliss"), and 
for engines working under certain conditions — say with 
much condensation in the cylinder — a compounded oil is 
essential. 

Germ process oil incorporated in very small proportion 
with the correct mineral cylinder oil gives equally good 
results on engines with Corliss valves up to 3.000 h.p. 
working at 160 to 170 lb. per sq. in. pressure, superheated 
480 to 500 deg. F. ; on horizontal engines with Corliss 
valves up to 750 h.p. up to 160 lb. pressure without super- 
heat. Various mineral cylinder oil bases to correct ''germs" 
in different but small proportions give thoroughly good 
lubrication on vertical and horizontal engines of many 
types, sizes and pressures. 

Marine Steam Engine Bearings — Open Type 

For a good heavy marine engine oil it has always been 
considered necessary to use from 10 to 25 per cent thick- 
ened or blown oil — as a rule, thickened rape oil. This 
gives great viscosity, also very good ^'lathering" proper- 
ties to the oil. The standard specification for marine bear- 
ing oil for one of our semi-government departments is a 
compound of about 20 per cent "of fatty oil"; but the 
total fatty acid content must not exceed 1 per cent. This 
has now been successfully replaced by "germ process*' ma- 
rine engine oil. 

On February 5, 1918, we filed our patent* for oils made 
on this new process, and immediately its "publication or 
communication" was prohibited by the Admiralty, who 
carried out trials over many months on about fifteen 
ships of the mercantile marine, including a fair proportion 
of liners. The result was satisfactory. The germ process 
gives to a mineral oil of fair merit that property lacking 
for some ])urposes, while it increases the lubricating value 
of a "good oil" making it still better. In all cases they be- 
come more economical. 

On a cruiser the port engine was run on a straight min- 
eral oil and the starboard on a germ process oil. It was 
found possible to reduce the oil feed on the latter engine 
and the engineer oflficer reports that he would be quite 

*Kn^. Pat. 130.677. U. S. A. Tat. 1,319.129 of 1919. 



willing to run the engines on the germ oil with a reduc- 
tion of 17 per cent consumption. 

We shall not dwell upon the importance of conserving 
the world's supplies of fatty oils, which necessarily re- 
sults from the replacement of large quantities of such fatty 
oils by small quantities of fatty acids. Though this is a 
great important matter of public interest, we shall at once 
pass on to the consideration of the more intimate ques- 
tion : what does the process mean to the oil man ? 

Our task is to estimate how the industry will be affected 
by two factors : one technological, one psychological. The 
first is the technological factor: namely, the demonstra- 
tion of a new set of facts. In our previous remarks we 
have given the conclusions to which we were led by ex- 
haustive research in the laboratory followed up by con- 
vincing measurements of frictional coefficients and con- 
firmed by thorough trial for many months in commercial 
practice on the largest and most varied types of bearing 
surfaces. These conclusions are briefly: 

(a) That 1 per cent of free fatty acid will lower the 
frictional coefficient of a pure mineral oil by 26 per cent. 

(b) That although such "germ process" oils are only 
fractionally dearer than pure mineral oil, their value as 
lubricants is the same as, or better, than that of heavily 
compounded oils or straight fatty oils. 

(c) That a logical reason has been given for the supe- 
rior oiliness of comi)ounded oils over mineral oils, namely, 
that the fatty acid present as impurity lowers the frictional 
cof^fticient. 

(d) That there is no more danger of corrosion when 
using germ i)rocess oils containing limited amounts of 
fatty acids than when using compounded oils, and in 
many cases the danger is much less. 

(c) Tn a word, these new facts may be summarized by 
saying that it is now |)ossible to combine the oiliness of 
fatty o Is with the cheapness of mineral oils. 

The psychological factor is this: that the oil user has 
now found that one of his most cherished prejudices has 
gone by the board ; namely, the old bogey of free fatty 
acidity. At the meeting in London large oil users were 
present. They admitted that the new process produced 
oil of superior friction-reducing properties and were in 
no way perturbed by the presence of a minute quantity of 
free fatty acid in controlled amount. The user is there- 
fore now prepared to reconsider the whole question of 
specifications for lubricating oil and to revise his o'd 
standards. 

These factors mean that the user has now recognized 
that the lubricating efficiency of pure mineral oil can be 
enhanced very greatly by the addition of quantities of 
fatty acids so minute that the difference in cost is inappre- 
ciable (only >2 per cent in money). This being so, the 
consumer will reflect that when he buys oil, he is buying 
rt duction of friction, and will accordingly clamor for oils 
of high lubricating efficiency. In the past he could not 
afford such oils but now that they can be made at such 
low cost he will demand and producers will be forced to 
sui)p1y them. The user will insist on these oils, because 
they will reduce the friction on his bearing, after all the 
prime function of a lubricant, but also because with less 
friction he will find that: (1) his machinery will last 
longer, (2) his breakdowns will be fewer, as there will be 
fewer hot bearings, (3) and for the same reason he will 
use less oil. 
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In some cases a saving of 15 per cent to 25 per cent of 
total oil can be effected by using better oil. The producer 
may not be impressed by economy in use of oil but when 
the user insists on thesq oils, the supply will have to be 
forthcoming. This demand for the new oils is already felt 
in England and it is bound to come all over the world, 
both because of their proved efficiency and for the psy- 
chological reason that users are beginning to look into the 
whole question of lubrication much more intensively and. 
impartially. 

This will help the refiner. He will now find that the 
user will listen to his views and will cooperate with him in 
using the lubricant best suited for its work. The refiner 
will now be in a position to modify the properties of his 
oils at will. If he wishes to reduce friction, he can do so. 
If he wishes to make an oil emulsify, he can do so. If 
he wishes to prevent an oil from emulsifying, he can do 
so. These modifications can all be made with minute 
quantities of substances which are cheap, universally solu- 
ble in all oils, and impart their beneficial effects between 
bearing surfaces of all metals so far investigated. 

The producer will now be able to make cheaper mineral 
oils do the work of the more expensive ones, because he 
can rely less on high viscosity, and more on addition of 
fatty acid. 

Indeed, he need not use fatty acid at all because pe- 
troleum itself, that wondrous museum of organic com- 
pounds, contains naturally the napthenic and other acids 
which we have proved to be effective also. This opens 
up new vistas in refining since the producer can utilize 
the natural acids of the oil or the sulphonic acids formed 
during the acid wash, either by leaving in a predeter- 
mined quantity, or by extracting all the acids and adding 
minute quantities of them to the oil in place of fatty acids. 

It seems clear therefore that there are great economic 
possibilities in a process that yields oils which the con- 
sumer will insistently demand on account of their higher 
efficiency, certainty and economy, and achieves these re- 
sults while facilitating the task of the refiner by enabling 
him to utilize cheaper products for higher-priced pur- 
poses, and securing geater control over the properties of 
the finished product. 



Britain Requires ''Made in U .S. A." Trade 
Mark 

All expoiters, and particularly automotive exporters, 
who have heard a great deal lately about trade marks, will 
be interested in the following despatch recently received 
by the Merchants' Association of New York: 

"The American Chamber of Commerce in London is 
advised by its automobile section to remind American ex- 
porters not only of automobile accessories but in all lines 
of trade, that American trade marked articles coming into 
Great Britain must bear the w^ords *Made in U. S. A.,' or 
equivalent indication of the country of origin. 

"This rule, the chamber desires to point out, does not 
apply to American goods alone, but to all foreign trade 
marked goods, and is one of the provisions of the Mer- 
chandise Marks Act of 1887, dating back to the reign of 
Queen Victoria. 

"Trade marked articles not bearing indication of the 
country of origin being liable to seizure and confiscation, 
importers into Great Britain are being caused serious 
inconvenience, and in many cases actual losses by the fail- 



ure of American manufacturers to comply with these reg- 
ulations. What generally happens is that the importer is 
notified and warned the first time, but allowed to take 
away the goods, provided he stamps, stencils or otherwise 
marks them with the country of origin to the satisfaction 
of the customs authorities. Subsequent offenses however 
are likely to be punished by confiscation. 

"British merchants who have been importing American 
trade marked articles for many years have of course 
straightened out these difficulties with their American 
shippers long ago, but the newer American exporters do 
not seem to have been properly informed. The American 
chamber is glad to know therefore that certain British im- 
porters have a reference to the foregoing provisions 
printed prominently on their order forms to the United 
States. As a means of making assurance doubly sure the 
American chamber recommends this practice to the at- 
tention of all British firms developing new American busi- 
ness with the United States." 

Ford Official Says Price Revisions Have Been 
Granted 

It was announced during the last week by an official of 
the purchasing department of the Ford Motor Co., De- 
troit, that not a single supplier of materials or parts man- 
ufacturer with whom the company is doing business has 
refused to cut existing contract prices. The official added 
that price reductions already recorded range from 10 to 
20 per cent. 

"I am not at liberty to reveal the names of concerns 
which have reduced their prices," said the Ford official. 
"Such a detailed statement might be construed as a breach 
of faith. I am willing to say however that every cut 
affects contracts that w-ere signed months ago. Every 
big supply house and parts manufacturer with whom we 
do business has aligned itself with us in this movement 
to bring manufacturing conditions and costs back to 
normal. 

"Losses must be accepted on present inventories. The 
firms with which we do business are willing to share such 
losses with us, because the ultimate goal is worth striving 
for. When the Ford company goes on the market for its 
1921 materials and parts, and starts signing new contracts 
in January, I expect to see further declines. I expect to 
see material and parts prices down from 20 to 35 per cent 
by the first of the year." 

Export Meeting of Automobile Manufacturers 

Export managers of the National Automobile Chamber 
of Commerce held a convention at the New York offices, 
Marlin-Rockwell building, 366 Madison Ave., on Oct. 8. 

As exports of automotive products already represent 8 
percent of the entire United States export trade in com- 
pletely manufactured articles, it is evident that the laws 
recently enacted to stimulate American foreign commerce 
will tend to increase this percentage still more. The con- 
vention tried to ascertain to what extent these new laws 
are facilitating export trade and discussed specific topics 
pertaining to foreign shipments of automobiles, 

Philip B. Kennedy, who is vice president of the 
First Federal Banking Association, and formerly director 
of the Bureau of Foreign and Domestic Commerce, ad- 
Vessed the export managers on "How the 'Edge Rank' 
Can Co-operate With Automobile Manufacturers in Fi- 
nancing Exports.*' 
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Proper Iron for Engine Cylinders 

For years foundrymen have argued back and forth on 
the relative merits of soft or hard cast iron for cylinders. 
The advocates of soft iron claimed that the softer metal 
glazed over more quickly, and thus could be run in to 
produce a perfect cylinder surface more quickly. On the 
other hand, the advocates of hard metal, including those 
who favor a semi-steel, say that the soft metal is sure 
to be spongy, so that it will develop water jacket leaks 
and other troubles, even if the interior holes are not dis- 
covered in machining and testing. They claim also that 
while it will take longer to run the cylinders in with hard 
metal, that is, produce a glazed working surface, when 
produced this will last very much longer. 

According to a recent writer in The Foundry, strong 
iron as hard as can be machined seems to give the best 
satisfaction in cylinders for gasoline engines. It must be 
strong since the engine has to be made as light as possi- 
ble; it must be hard, and of fine close-grained iron, to 
withstand wear. The transverse breaking strain of the 
iron in these cylinders should be between 3,300 and 3,600 
lbs. when the test is made on the American Foundrymen's 
Association standard arbitration bars. 

Dry sand molds will give cleaner and smoother castings 
than green sand, hut it is a more expensive method and 
is only used on the larger sizes of marine engines. If fine 
close sand could be used, the green sand would give just 
as smooth a skin ; but unfortunately the very fineness of 
the sand interferes with the gas escaping from the mold. 
Mechanical analyses of molding sands indicate that the 
voids in fine sand are relatively larger than in that of 
coarser grades, but actual practice demonstrates the fact 
that the gases escape more readily through coarse sand, 
and therefore sounder castings are produced with this ma- 
terial. 

The sands used for cores are usually lake or beach sand 
since a clean washed sand is one of the prime requisites 
of success on the jacket and sijialler cores. The barrel 
core may be of different sand. Washed sand gives the 
best results. It is free from clay and other foreign matter 
which only tends to absorb binder. This sand contains 
nearly 90 per cent silica; therefore cores made of it re- 
sist the intense heat of the iron without fusing. There 
is no need of blacking, as they are easily cleaned out and 
leave a very smooth surface. 

Oil binders are generally used on this class of work. 
When the proper proportions of oil and sand are used, a 
very strong open core is the result, requiring very little 
rodding. The venting is nearly automatic and the gas 
escapes very readily. Good results are obtained from a 
mixture consisting of one part of oil to 45 of beach sand. 
In order to obtain cores true to size it is advisable to use 
metal dryers. 

Founders are aware of the wedging strain of iron and 
how it finds its way between two cores. It is very impor- 
tant that this should not take place in these cylinders. 
There must be an uninterrupted circulation of water 
around the barrel while the engine is running; therefore 
the two half cores for the jacket must he brought into 
intimate contact along: the joint. To achieve this, a thin 
mixture of putty is applied to the joint of the core; or 



flour mixed with oil may be used. In some of the larger 
sizes a putty worm is laid between. On the still larger 
sizes the joint of the jacket core is usually filled with sand 
and dried with a torch. 

Steel chaplets should not be used in engine work, as 
the salt water soon corrodes them and leaks develop. Cop- 
per rivets will prove satisfactory on light cylinders with 
thin walls. It is not necessary to make the stem of steel. 
Take a steel or iron rod and bore a hole in the end, in 
this insert the copper rivet or nail. If the iron is good and 
hot it will partly fuse the copper and make an absolutely 
tight joint. 

Italian Government to Produce Alimiinum 

In view of the very large proportion of aluminum being 
used in all forms of automotive construction, and the fact 
that this is increasing rather than decreasing, it is inter- 
esting to note that the Italian government is understood 
to be making arrangements to purchase and work the 
large Abruzzi and Tamnium bauxite deposits. The prob- 
able intention is to manufacture aluminum wire to be used 
in place of copper in the electrification of the Italian rail- 
ways. Italy's resources of bauxite are sufficiently large 
to permit production on a large scale. Other forms of 
aluminum than this wire will be made later. 



Molybdenum in Crankshafts 

In steel circles it is said that vanadium available for 
use as a purifier and aHoying element is scarce and high 
in price, and that it probably will be more soi The atti- 
tude of the company governing the imports of this ma- 
terial is responsible for this. It is said that Britain has 
been practically deprived of all vanadium as a result of 
the new policy. The fact that a similar situation may be 
brought about here, due to the witholding of this metal 
from the market, leads to renewed consideration of molyb- 
denum, which was used so successfully during the war. 

One of the claims made for it was that it would replace 
vanadium, and produce superior results. One of the uses 
for which it was tried with great success was crankshafts 
and other parts for Liberty engines. The crankshaft steel 
showed the following average composition and test re- 
sults : 

Molyb- 

Carbon Manganese Silicon Chromium Nickel denum 
0.236—0.305 0.50—0.69 0.08—0.52 0.74—0 98 2.85—3.05 0.32—0.54 

Red of (on flnished shaft > 
Elastic Tensile Klongation, Area, Tzod Brinell 

Limit Stren#?th Per cent Per cent Ft. L.b. Hardness 
130.000 142.000 20.5 65 67 303 

This chrome-nickel molybdenum steel was made by the ITnited 
Allov Steel Corporation, Canton. Ohio, for Liberty motor crank- 
shafts and connecting rods, under the jurisdiction of the Aircraft 
Production Department of the United States Government. 

These results on the chrome-nickel molybdenum steel, 
obtained on test pieces taken from the finished crank- 
shaft, are the more remarkable when it is borne in mind 
that a drawing temperature from 1,150 to 1,200 deg. F. 
is permissable. The high drawing temperature removes 
quenching and forging strains with the elimination of 
straightening operations during machining. Experience 
in making these finished Liberty motor shafts showed that 
the additional cost of the molybdenum was much more 
than offset by the savings brought about in the general 
shop practice. This is a matter of record. 
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Electro-Percussive Welding Promises Much 

In a paper read at a meeting of the American Institute 
of Electrical Engineers recently, D. Miner described a 
new apparatus for welding metals on the percussion sys- 
tem. Percussion welding consists in fusing the ends of 
the sections to be joined by creating a spark discharge be- 
tween them and almost simultaneously bringing them to- 
gether in a percussive engagement. In the apparatus hith- 
erto used the spark is obtained from an electrostatic con- 
denser; hence it has only been possible to weld thin sec- 
tions such as wire, as larger sections would require a con- 
denser of prohibitive size. In the apparatus described by 
Mr. Miner electro-magnetic energy replaces electrostatic 
■energy. The pieces of metal to be joined form the elec- 
trodes of the secondary circuit of a reactance coil. When 
the primary circuit of this coil is closed by a switch, an 
electro-magnet draws the electrodes into contact with one 
5\nother, and the current in the secondary circuit excites 
another electrq-magnet which draws the forging hammer 
into position ready to deliver its blow. The operating 
switch is then opened and the hammer magnet is thus 
de-energized. The hammer falls, and on its downward 
path operates a trip switch which throws open the pri- 
mary circuit. The breaking of the primary current ie- 
energizes the magnet holding the electrodes together and 
causes them to separate. At the same time the collapsing 
field in the primary circuit transfers energy to the secon- 
dary and an intense arc is formed between the electrodes, 
i.e., the pieces of metal to be welded. By the time the 
iiammer has reached the end of its stroke and delivered 
its blow the metal is sufficiently melted to form a strong 
weld. The time taken for the whole operation is about 
one-tenth of a second, and the current consumed is only 
about one-sixteenth of that used in butt welding. In the 
experimental tests the work done included the welding 
of a one-quarter inch copper rod to a steel disc, a one- 
quarter inch steel rod to a steel disc, a five-sixteenth cop- 
per-copper weld, and a nickel-steel valve head welded to 
a cold rolled steel stem. All the results were satisfactory, 
a weld strength of 96.000 lb. per sq. in. being obtained for 
a steel-to-steel weld, and 40,000 lb. per sq. in. for copper to 
copper. Microphotographs confirmed the quality of the weld, 
and indicated interpenetration of the metals without vis- 
ible alloying and a thorough fusion without oxidation 



What Anhinga Is 

This fiber, which occurs in Brazil, seems destined to 
play an important part in industry. Comparatively small 
quantities have thus far made their appearance, but the 
fiber is said to be suitable for the production of paper sim- 
ilar to that obtained from linen and to serve as a raw 
material for the production of a cotton-fiber substitute 
superior to cotton in some respects. A new process has 
been devised for the treatment of the fibers to make them 
suitable for textile purposes and at least one mill is re- 
ported to be producing something more than one thousand 
pounds of the treated fiber daily. 



Data on Monel Metal, a Useful Alloy 

A booklet on this alloy has recently been issued and 
gives a great deal of interesting data. That an ore, which 
might otherwise have presented a problem in refining, 
should have been found to yield a metal with so many 
important characteristics is fortunate, and constitutes 



another argument in favor of research and careful experi- 
mentation. Monel metal contains approximately 67 per 
cent of nickel, 28 per cent of copper and 5 per cent of 
other metals. It is tough and ductile, and can be ma- 
chined, forged, soldered, brazed and welded. It has high 
tensile strength, resists corrosion and deoxidization, even 
in the presence of hot gases and superheated steam. As 
scientific data and results of practical experience are 
placed in the hands of engineers, a continually increasing 
variety of uses is found for this interesting alloy, and in 
some industries, such as dyeing, entire machines are now 
being constructed wholly of Monel metal. 



Materials Handling Section Organized by 
A. S. M. E. 

Four hundred members of The American Society of 
Mechanical Engineers have organized themselves into a 
professional section on Materials Handling and will pro- 
vide primarily a common channel of intercourse between 
all the technical and industral organizations cooper- 
all the technical and industrial organizations cooper- 
with the handling and distribution of materials and prod- 
ucts. 

Probably the greatest economic need of civilization to- 
day is the devising of means and a more intelligent appli- 
cation of proper and coordinated methods whereby ma- 
terials of one kind or another may be handled more 
swiftly and to better advantage. 

Industrial and railroad congestion has been almost in- 
tolerable and with these continued conditions have come 
mounting costs until better, more efficient and more ade- 
quate systems must come into being if the cost differen- 
tial that is now being reflected in the soaring prices of all 
goods is to be modified. 

The burden of this necessity made it imperative that a 
professional section composed of those whose interests 
and whose expert knowledge brings this problem close to 
them, should assume this work as its obligation to the 
technical fraternity and its contribution toward the solu- 
tion of our national economic problem. 

This section will aim to be a bureau of information- 
complete in its scope, specific in its knowledge of the 
physical and economic conditions and unbiassed in its 
conclusions. This will be done by having special meetings 
on particular subjects, meetings jointly with other sec- 
tions, other organizations or associations, by taking part 
in all local and national problems relating to the purpose 
of this section. 



A. S. M. E. Organizes Aeronautic Section 

To the end of promoting in a large way the broad en- 
gineering development having to do with the future of 
aerial navigation regarded as an essentially international 
science, art and business, the members of The American 
Society of Mechanical Engineers interested in aeronautics 
have organized themselves into a professional section on 
this subject. 

Howard E. Coffin. Jesse G. Vincent. Orville Wright, 
C. F. Kettering, Elmer A. Sperry, James Hartness. John 
R. Cautley, Lionel S. Marks. Miller R. Hutchinson, Charles 
E. Lucke and Joseph A. Steinmetz, all prominent in the 
aeronautic field during the war, are among those who 
have registered in the section. 
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I The New and Unusual in the Automotive Field j 

1 G. B. C. Controller Protects Battery Against Overcharging — Temme Exhaust Heater 1 

I Makes Cold Cars Comfortable — Memo Rust Remover Quick and Efficient i 

= It will be the policy of Automotive Manufacturer (as in Automotive Engineering) to present on these pages each month some 5 

^ car, truck, aeroplane, boat, tractor, engine or other unit which presents unusual and decidedly different engineering features M 
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G. B. C. Automatic Battery Controller 

Recognizing as the whole industry does the need for 
some device to automatically protect the battery, genera- 
tor and circuits against damage due to various causes, the 
Battery Appliance Corp., New York, has perfected the 
G. B. C. Controller shown in Figs. 1 and 2. This simple 
apparatus protects the entire electrical system of the car 
by automatically reducing the rate of charge to battery 
when overcharging begins; it automatically prevents over- 
heating of the battery; it protects all circuits against over- 
voltage which might blow out the fuses and perhaps burn 
out a generator armature or field, and besides preventing 
and giving visible warning of these troubles, it indi- 
cates when the electrolyte level drops below a safe point. 

As shown in the accompanying illustrations, this simple 
protecting device employs three auxiliary eIectrode.s, which 
project through the ordinary cell caps so that the bottom 
of each electrode is just above the respective cell plate 
tops. Connections are provided from these electrodes to 
the dash instrument and connections from the latter to 
the generator. The dash instrument is essentially a com- 
bination of three electromagnets which operate three sig- 
nals: one marked "low," another both **low" and ''safe"; 
the third marked "off." This latter indicates whether the 
battery is being charged or not ; the signal "off" indicates 
reduced generator output, while a blank space in the same 
window indicates normal charging. 

Overcharging, the greatest battery evil, is prevented in 
a most simple w\'iy by appreciation of the fact that the 
condition becomes serious only when the battery heat has 




F\'4. 1. General arrangement of battery system with G. B. C. Con 
troller In use 



reached 110 deg. F. Therefore the controller protects the 
battery from overcharging by basically controlling the 
temperature. 

The detail of operation is as follows: Three electrodes, 
one per cell, are connected by wires to the instrument on 



LOW.;,. J 





FI3. 3. 



Arrangement of Temme exhaust heater In car for cold 
weather use 



the dash. Safe level obtains as long as the electrodes are 
in contact with the electrolyte. If for any cause what- 
ever the level in any cell of the battery falls out of con- 
tact with its electrode, the level indicator immediately 
flashes the sign "low" on the instrument dial and the 
driver at once knows the cells need water. 

The middle electrode is hollow and contains a small, 
rugged thermostat, adjusted to expand a specific amount 
when the battery attains a temperature of 110 deg. F. If 
the battery suffers the beginning of an objectionable over- 
charge, the temperature reaches this limit and immediately 
the action of the thermostat is conveyed by electrical leads 
to the instrument on the dash and it automatically changes 
the generator adjustment to reduce the charge, and thus 
compels the battery temperature to fall below 110 deg. F. 

Should battery connections break loose or slowdy cor- 
rode without the device, the generator voltage no longer 
is stabilized by the battery and it rises with increased car 
si)eed to values which may burn out the lamps, ignition coil 
and finally the generator itself. Fuse protection, if em- 
ployed, saves the equipment but stalls the car. High 
voltage due to overcharge in the wintertime may also 
cause trouble. With the device no such danger exists. 
The controller has a coil in the instrument on the dash, 
which sensing this rising voltage or excess voltage due to 
any cause, immediately adjusts the generator output so 
that it can only develop the voltage needed for the lamps 
and ignition; thus protecting these auxiliaries and allow- 
ing the car to function. 



Temme Exhaust Heater 

Within the past year an automobile heater of the ex- 
haust type has appeared on the market, which apparently 
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possesses considerable merit. Employing as it does pure 
waste gases manifestly it will find popular favor with the 
motorist who enjoys winter time motoring or who de- 
mands the maximum dividends from his investments. 

This new improved heater by having three radiator 
coils scientifically constructed, possesses 98 fin-like leaves 
affording a heating capacity of 384 sq. in. which as guar- 
anteed by its manufacturers, the Temme Spring Corp., 
Chicago, will comfortably heat the largest gasoline car 
built up to the present time. Other unique features of 
merit claimed for this device are: a control operated di- 
rect from the instrument board; a floor-plate flush fit- 
ting with the car floor; a clean-out door instantly ac- 
cessible, thereby assuring sanitation at all times; an 
adjustable valve that in addition to offering the possibil- 
ity of changing from one make and model car to another, 
is provided with a positive locking device which serves 




tery Controller 

as a complete choke-off when no heat is required. The 
radiator of one solid piece construction allows for no 
possibility of gas escapage into the car. 

That this heater will have much to do with stimulating 
year-round motoring, and incidentally more than double 
the riding season is evident. Particularly will this de- 
vice appeal to business houses who from actual experiment 
know an investment which pays a well worth while profit. 

Memo Rust Remover 

A new preparation known as "Memo" Rust Remover 
and Cleanser has recently made its appearance on the 
market, and it is one that bids fair to be a boon to all 
concerns and individuals engaged in or allied to any metal 
products industry, inasmuch as it appears to be a most 
important labor saving invention. The inventor of the 
preparation is a chemist of wide experience who, realiz- 
ing that the methods employed to remove rust, corrosion, 
etc., from machines, engines, tools, parts and all metal 
surfaces, required considerable time and involved high 
labor costs, set before himself the task of devising a much 
better and more economical cleansing method, and de- 
voted many years to unceasing research and experimen- 
tation with the result that "Memo" Rust Remover and 
Cleanser was invented 

That it is efficient to a high degree is proven 
by enthusiastic endorsements from those who have 
used it. The name "Memo" is derived from the Latin 
and means "less work." It is a scientific combination and 
blending of certain chemical ingredients, which in com- 
bination produces an electro-chemical action that rapidly 
loosens and dissolves rust, corrosion, grease, oil, dirt, car- 
bon, paint or any other foreign substance that is adhering 
to the metal — irrespective of its age or hardness — and 



its action automatically ceases w^hen contact between the 
cleanser and the metal is established, and this is as far 
as it will go, for it will positively not injure or mar the 
surface of the metal itself in any way. 

There are two methods of using the preparation as fol- 
lows: (1) Apply it to the machine or part with a brush 
and allow it to remain for a short time, then brush or 
rub it off and it leaves the metal bright and clean. (2) 
Mix the preparation in a vat, tank or container with water, 
then attach the machine or parts to wire or chain so that 
they will hang in the solution. No further attention is 
required since the process of cleaning goes on while the 
parts are immersed. 

It is stated that the preparation is absolutely safe in 
every way and that it will not burn or exploded Another 
important point in its favor is that it will not cause cor- 
rosion or rust to form, for in fact, it protects the metal 
and makes it exempt from corrosive or disintegrating ac- 
tion for a long period after it has been treated by this 
preparation, and there need be no fear of injury to the 
most delicate part no matter what metal it is composed 
of. The preparation is an economical one to use as the 
same solution may be used many times over as it does not 
deteriorate or lose its cleansing power. Peter A. Frasse 
& Co., New York, are the sole distributors. 



Transportation to Be Keynote of A. S- M. E. 
Meeting 

At the forthcoming annual meeting of the American 
Society of Mechanical Engineers Dec. 7 to 10, the keynote 
session will be concerned with transportation. This will 
be discussed by authorities in the following phases: 
Railroads, motor trucks, waterways, feeders, N Y. ter- 
minal problems. 

In addition there will be professional sessions concerned 
with fuels, machine shop, management, railroad, textile 
^nd powder, and special sessions devoted to woodworking, 
research, design and miscellaneous matters. 

A tentative program has been drawn up but more com- 
plete information w^ill be available early in November. All 
sessions will be held, in the Engineering Societies' Build- 
ing, 29 West 39th street, New York. 



Additional Notes of Body Builders 

Schmidt & Storck Wagon Co., West Bend. Wis., manufacturer 
of heavy dutv wagons, trailers, etc., will build a one story brick 
and concrete factor^-, 100 x 270 ft., coslinpr about $90,000 with wood 
and metal working equipment, including forp:e«. hammers, etc. 
Bids for the construction are beinpr taken by Buemming & Guth, 
architects, .521 Jackson .street, Milwaukee. 

Phineas Jones & Co., 305 Market street. Newark, N. J., manufac- 
turer of automobile and truck wheels, demountable rims, etc., has 
broken ground for the first unit of Its proposed new plant at Lib- 
erty and Hillside avenues. Hillside. It will be a one story brick, 
and will give employment to about 200 pei-sons. The company has 
seven acres of land at this location. 

New York Auto Top & Supply Co.. 260 Halsey street. Newark, 
K. J., manufacturer of automobile bodies, tops and other equipment 
has acquired property at 1168-70 Broad .street, near Astor street. 
6.1 X 118 ft., at< a site for a new i>lant. Plans are being prepared 
by Backoff, Jones & Cook, architects, 9 Clinton street. 

Standard Top Co., Walnut street and Wyoming avenue Scranton, 
Pa., manufacturer of automobile tops, has completed plans for a 
new one story plant. 40 x 100 ft., to cost about $10,000. exclusive 
of e<iuipment. G. N. E>lson, Connell Building. Scranton. is archi- 
tect. 

Stewart Body Building Co., Flint. Mich., has awarded a con- 
tract to the Realty Construction Co., Flint, M.ich. for a new one 
and two story plant, S5 x 130 ft., for the manufacture of automo- 
bile iMxlies, estimated to cost about $100,000, including machinery. 

ideal Body Co., Madison, Wis., has been organized to manufac- 
44jre open and clo.sed pas^senger car Ixxiie.s. truck bodies, cabs, etc. 
The building formerly m'cupied by the Fox Motor Sales Co., at 
Madison has been equippcMi for quantity production of bodies. 

Builtwell Auto Body Co., 59 Jackson street, Brooklvn, has 
awarded a contract to Miller Brothers, 668 Saratoga avenue for a 
new one story plant at Morgan avenue and I^mbardi street,* 100 x 
100 ft., to cost about $25,000. B. Still well is president. 
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Current Automotive Metal and Supply Prices | 
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General Business generally has been disturbed by Every effort is made to have the following prevailing 

Conditions recent price cutting of automobiles and trucks prices (compared with last month's) accurate but none 

otherwise it is on the mend. Election is cut- is guaranteed. They are obtained through trade sources. 

ting less of a figure. Car supply movements are very much and may not be realized on small quantities : 

better. Call money is back to 6 per cent. Foreign buying S^p^ j3 

holds up in quantity and is expected to for some months l?^^ohof"MVl°c:.\\\\\\\W^^^^ '^^6^0 'Vol 'VltlVol 

holds up in quantity and is expected to for some months .tiuminumTo!'?9i/%^ Z ^'H ^ 3!" 

bv manufacturers, despite English coal strike. '^']iTJ?i"'^'" Chloride (Sal-Am- ' * " . 

* ^ monlac) white, grranular lb. .17 — .ig .17 — .18 

T ^ ^ « J T- 1 1 i. 1 1 « Babbitt Metal, best grade lb. 90 .90 

Iron and Ford and other automotive producers are be- Habbiit Metal. Commercial.... lb. .bo .50 

Steel ginning to press for lower iron and steel prices, ^cZnluL No.'l wixV.V.V.V.V.ib: ~^ 95 fo~ H 

with some success. The steel and iron men ^^a^^^tic Potash (80-92 p. c.)..lb. .-9 — .33 .29— .3J 

Caustic Soda, 76 p. c 100 lb. 5.75 — 6.00 4.2.'. — 4.50 

expect and concede lower levels, but are slow to yield Pumice, Ground (domestic) — lb. .04 — .07 .04— .0'' 

, jT rM i i 1 -11 J r S,'?®'^^^' ^^range. superfine. .. .lb. 1.40 — 1.45 l.lo— 1.20. 

ground. Unfilled orders are less, some nulls and turnaces Tin, Metallic straits pig ib. .45 4 ' 

- 1.1 1.1 • -111 1 4. Turpentine, spirits of crude 1.49 1 '>o 

have shut down, and there is considerable unemployment, zinc. Western Spelter ib. .lo — 11 08 

Valley irons are down ?2.50-$3 from last month. Sheets •'■°;RVN'':^<=rs^V,;''::pio. 'BARs; alloys, old m'e^al 

of all kinds show big reductions. Steel bars in large lots Pig, per ton— Sent 14 ort 1^^ 

. , , ^^o- ^'o- 2 X, Piiiladelphiaj $53.51 i^i '^i 

can be placed at $3.2.-). Xo. 2, Valley furnacef. 50 00 47 on 

^ J, ^ . . . , , , Haslc, delivered, eastern Pa 51 og 

Copper and Copper has recently dropped below 16 cents. Hasic, Vaiiey furnace 48*10 nS 

, .1.1 i_ Hessemer, Pittsburgh 50*46 ZaAc 

Aluminum and some metal is reported to have been .Malleable, Valley 5000 jq in 

sold at r^A, both without bringing out any ^^soTt'^sVe^'e"- ^'"""^ price.... '.5.750 5.500 

latent demand, so that producers, with fairly large stocks, 1^ .i^e^l^ ^" 'w^^"^^ r^,?? square.. 3 63— .5.40c 3.4s_4.75c 

' * jr» ' 1 to 6 in. X \4 and 5/16 3.i3 — i).40c ;> .-,.s 4 75c 

are in a bad position. The present figures approximate 5*^^^"^..,,^"^^ P^l^Ay Wr' ? 3.53— 5!4"5c 

, . , ' ' \ , r t 'J 1 Bands— 1% to 6x3/16 to No. 8.. 4.33— 7.00c 4 IS— 7 00c 
present production costs, and it is doubtful if any metal , ^ Sheets 

, , . , , , , , ^ 1 , Black. No. 28. Pittsburgh 7.50c « 

available now was mined and smelted before labor costs Galvanized. No. 28, Pittsburgh.. 9.ooc J',?^ 

- , , , . / J • f^Jue Annealed, 9 & 10 r...50c 5'-;^^ 

\vent up, so any further downward movement (and it is Tin Plate. 100 ib. box, pittsbur^^h $i).oo J -^ 

., , s .11 \i • • 1 1 Ferromanjranese. 7G7p to S0% del. 5165.00—170.00 aa" Vita 

possible) means an actual loss. Aluminum is unchanged Spiepei. iS% to 22% furnace, spot so.oo Sn niT^*^^^^ 

with foreign metal quoted at 29 to 30c, N. Y., against a do- ''^''^'"'"^"•ofd Met^' ^""^^^"^ ^""'^^ tg.So- 80.0(^ 

mestic price of 35c, which is shaded on large lots. Large {J||vy steel scrap. Putsb^^^^^^^^ 28..50 28.00 

buying before turn of year should reduce prices. ^o- \ cast. ^^ffa^aYilhii: !::::::: ?oZ IIZ 
Lead and Lead is very quiet with more metal offered, tsiiicon, 1.75 to 2.25. jsiiicon, 2.25 to 2.75. 
Tin than there are buvers for it. The leading in- bolts and nuts 

... . ^ e . , (Discounts are from Nov. 1. 1919) Sent. 14 Oct 14 

terest quotes /./5c N. Y., against foreign metal Machine bolts, c.p.c. and t. nuts. 

available duty paid at 7.59c. Early in October tin had a ca'JrLge 'tour^^l x ^ ^^^^ 

slight revival followed by a reduction to 41 cents for spot cirt^"hre\"dV'^'°r!!'f: .^^^^ 20 ^MotSio 

Straits. Later American buying in London increased Semi-finished hex. nuts; 

^ H in. and larger 40 50— 10 to 40 

prices there. 9/16 in. and smaller 40 50 — 10 to 40 

Tire bolts 50 50 

Z^nc and Recent buying of zinc has left light stocks brass, copper sheets, shapes, virgin metal, scrap* 

Other Metals and consequently prices are firm around Copper, Lake, ingot lb. % ii^ 

7.50c N. Y. This is said to have been Copper, Electrolytic ib. .186 .17 

- , , , , . . , , , , Copper. Casting lb. .ISVi .16\ 

shaded to /.3:>c but producers claim the bottom has been Copper sheets, hot roHed ib. .29u 

t 1 T\ 1 r ^- • 1- 1 i. • High brass wire and sheets lb. .30^/4 .30J4 

reached. Demand tor antimony is light, manganese is High brass rods . . . lb. .27 .27 

very quiet, quicksilver is down to $60 a flask, silver for J^' 7odl.^"'^"^*!?^!^^ "29^ ."29^ 

export has reached 74c (on Oct. 19, 74 a 74^). and other tubing: i.'iii.'.'.'ib: '.h 33 

^ , xt/ Qj^ Metal — 

metals are either low or moving downward. Copper light and bottoms .121^ -12 

Brass, heavy .091^ 07 

Other Cotton, that is, raw cotton, has reached and ^J^sj- "f,^* •• -g? 

,. I 1 10 r ^ yellow brass turnings .OSVfe 

Matenals gone below 10 cents for spot, in the past week. No. 1 red brass or comp. turnings .12V2— .i.-^vi -li 

. . . , , . \r. . , Aluminum, c^ost .20— .20Ms 1? 

A reaction earned the price up to 19^^c, but Aluminum, sheet .20— .201^ 19 

supplies are still very much in excess of demand. South- crude rubber 

ern planters are burning stocks in an attempt to increase para. Uprlver fine lb. ^$^.^28i| $ .25^^* 

prices. Yarns and woven goods sho^y little of this marked updvl^ cau'c^ho * ban! ! .* : : ! ilb! .181.4-^19 iiJM,— 18 

reduction as vet. especiallv tire fabrics which have had ^^S?^^*!?"- first latex crepe... lb. .26 .25 — -ZBK 

' - Ribbed smoked sheets lb, — 'SJ^ 

very small reductions. Rubber seems to get worse each Brown crepe, thin, clean lb. -^0 

week, and ui)-river Para first qualitv can now be bought PETROLEUM Oct. 20 

for 25 cents, with the possibility of' approximating 24 on ^'L^^T^nro^d^^^^^^^^^^ cVudo:: ' I'll 'tlo 

large quantities. Oil is unchanged with the single excep- Gasoiinp.Motor.prases.steei bi is.. .31 .31 

. ° ^ .-^1 Consumers, steel bbls .33 .3.2 

tion of dark lubricating. All fuel prices are stationary. Lubricatinpr on. black, 29 gravity oa «? 

" ' Cyl. lierht filtered .90 — .9.5 .90 — .95 

Hides are weak with Bogotas quoted at 25c. Dark filtered ..!!.'!!'. .s:^— .ss .80—83 
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MEN OF THE AUTOMOTIVE INDUSTRY 



Who They Are 



What They Are What They Are Doing 
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Edward O. Goss has been elected president of the ScovIUe Mfg. 
Co., Waterbury, (^onn., to fill the place made vacant by the resig- 
nation of Mark L. Sperry. Mr. Goss will also retain the general 
managership of the concern. Mr. Sperry has been associated with 
the company for fifty-eight years, and is now retiring entirely from 
active business affairs 

George H. Mueller, formerly with the J. I. Case Plow Works Co., 
Racine, Wis., has become associated with the Termaat-:Monahan 
Mfg. Co., Oshkosh, Wis., as vice president and general manager. 
During the war Mr. Mueller served as chief engineer of the Curtlss 
Aeroplane Motors Corp., which built the original Liberty motor 
under his supervision. 

Arthur T. Murray, president of the American Bosch Magneto 
Corp.. Springfield. Mass., has l>een elected president of Gray & 
Davis, Inc., Boston. This follows the arrangement recently made 
by the stockholders of the latter organization wherebv the 'Ameri- 
can Bosch Magneto Corp. asj5umes immediate e.\ecutive control. 

Otto L. Lewis, chief engineer of the Southern Motor Manufac- 
turing Association, Houston, Texas, has resigned. Lewis has 
voiced his intention of renmining in Houston to develop a line of 
power farniing machinetT which is particularlv adapted to the 
needs of the southern farm^er. 

Walter M. Lipps, who was formerly assistant general manager 
of the Victory Tractor Co., Greensburg, Ind.. is now associated with 
the United Kngineering Co.. also of that city, and Is located at its 
general sales oftlce at 1607 Merchants Rank Fmilding, Indianapolis. 

Charles F. Wlllard, who was formerly chief engineer of the aero- 
nautical department of the Aeromafi..? Plane & Motor Co., New 
loik City, has become consulting engineer for Witteman-Lewis 
Aircraft Co.. 140 West 58th street, also of that city. 

Walter H. Barling has accepted a position as supervisorv engl- 
rjeer for the Wittemann-Lewls Aircraft Co.. Hasbrouck Heights. 
X. J. He was formerly, aeronautical engineer in the engineering 
department, air service, Mx-Cook Field, Dayton, O. 

J. D. SIddeley, managing director Armstrong-Siddelev Motors, 
Ltd., Coventry, England, manufacturer of the Armstrong-Siddelev 
car, is spending a month in the United States visiting automobilo 
factories and studying problems of production. 

G. J. Lang, vice president of the American Bosch Magneto Corp., 
Springfield, Mass., has been elected vice president and general 
manager of Gray & Davis, Inc.. Bostotn. He will in the future di- 
vide his time between the two oi-ganizations, 

Charles A. Trask has resigned as mechanical superintendent with 
the Rock wood Mfg. Co., Indianapolis, and has accepted a position 
as factory mana^'er for the National Metal Products Co., which is 
located in the same city. 

^^.v^;,9*l'''**®"*®" accepted a position as production nmnager 
of the Highway Motors Co., Defiance, O. He was formerly chief 
draftsman in the truck engineering department of the Packard 
Motor Car Co., Detroit. 

n^T^'^xf • P^^,*^"?' western sales manager of the Russell, Burd- 
sall & Ward Bolt & Nut Co., Port Chester, N. Y., has been ap- 
point^ed vice president and general manager of the Foster Bolt & 
Nut Mfg. Co., Cleveland. 

H. Putnam Wood has accepted a position as general superinten- 
dent of the Universal Body Corp., Mishawaka, Ind He was for- 
merly in charge of mechanical body design with Brewster & Co.. 
Long Island City, N. Y. . 

Alberto de Lavandeyro has been elected vice president of produc- 
tion of the Prado Automobile Co.. 25 Church street. New York Citv 
He was formerly consulting engineer for Bausch Machine Tool Co* 
Springfield, Mass. ' 
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A. A. Brevaire has been appointed chief maintenance engi 
?J ^ Motors, air. Brevaire comes from the Pierce Arrow AI 

( ur Company where he was technical engineer for the .service 
partment. 

John W. DIssette has been elected president and treasurer of thV 
Sure Spark Ignit on Corp.. Washington. He was formerlv chief of 
that'ciu-'' ^'^^ the Director of Sales, also in 

^J:x^r '^o^'O^" has resigned as president and general manager 
of the Lorain MoU>r Truck Co., I^raln, O.. which was organized 
president^"^ ' succeeded by M. J. Henninger, vice 

, ^'^^Y- ,H'9bee has joined the production department of the Stan- 
ley \yorks. New Hriiam. Conn. He was formerlv assistant re- 
cSrTn engineer with the Locomobile Co. of America, Bridgeport. 

. ^\}" Johnson, formerly chief metallurgical engineer of the Exe- 
ter Machine W ork.s. Pittston. l a., has accepted a position with the 
American Non-teirous Metals Corp., 713 Ci*ozer Building, Chester, 

A. B. Webb has acccDted a position as chief engineer of Gen- 
eral Tractors. Inc.. 67.5 Old Colony Huihllng. Chicago. He wtis for- 
merly chief engineer of the Monarch Tractor Co., Watertown. Wis. 

Alexander Matheson has lieen elected vice president of the Motor 
Parts Co.. Ho.ston. He was formerlv a member of the facultv of 
the -Motor Tran.sport Training School, Camp Holabird, Baltimore. 

W. C. Rosenthal has accepled a position with the Aladdin Prod- 
ucts Co., .312 North May Street. Cliicago. He was formerly in the 
enginpering department of the I'a.-kard Motor Car Co., Detroit, 

Fred A. Bigelow has been promoted to the presidencv of the 
Carpenter s;teel Co.. Reading. Pa., .succeeding W. B. Kunhardt. 
The latter has been made chairmixn of the board of directors. 

G. R. Petri has severed liis cotuiection with the Newport News 
Shipbuilding & Dry Dock Co.. Newport News. Va., and has ac- 
cepted a position with the Reynolds Truck Sales Co.. Detroit. 



, ^' J.''3bold has recently been made general sales manager of 
J. H. Williarns & Co.. Brooklyn, N. Y. He formerly held the ofnco 
or vice president and general manager in the same company. 

Fred A. Clock has resigned as chief engineer of the Watson 
Products Corp.. Canastota, N. Y., to accept the position of chief 
engineer with the aapital Motors Corp., Fall River. Mass. 
iii9' ?; ^^f,^* formerly general superintendent Wagner Electric & 
Airg. Co., St. Louis, has become works manager of the Advance- 
Rumely Co., Battle Creek, Mich., agricultural implements. 
..S*' W. Beyerle has accepted a position as engineer with the 
Wadsworth .sand Cutter Corp.. 8610 Hough Avenue, Cleveland. He 
was formerly a consulting engineer at Independence. O. 

H. L. Butterworth is no longer assistant in the experimental lab- 
oiatoiy of the Nordyke & Maimon Co.. Indianapolis, but is affiliated 
with the Alena Steam Products Co.. also of that city. 

William Wolfred has accepted the position of plant manaeer of 
the Hahmann Iron Works Co.. Dayton. O. He was formerly works 
manager of tJie Pawling & Harnischfeger Co., Milwaukee. 

John y. Schafer has accepted a position as engineer with Fair- 
banks, ^forse & Co., Beloit, Wis. He was formerlv assistant en- 
gineer with the Caskey-Dupree Mfg. Co., Marietta, O. 

Joseph B. Cary ha^ been elected vice president of the American 
Malleables Co.. Lancaster. N. Y. He was formerlv operating man- 
ager of the Air Reduction Sales Co., New York City. 

Samuel W. Gray, who was formerly mechanical engineer with 
Reed & Gla.ser, Indianapolis, has accepted a position as production 
mtyiager of the Acme Works, Inc , also of that city. 

Wmiam Narrower, formerly chief engineer of the Collins Motors, 
Inc. Huntington. N. Y.. has accepted a pt)sltion with the Ever- 
lasting \alve Co.. 65 Fisk Street. Jersey City. N. J. 

H. F. Patterson has been appointed assistant chief engineer of the 
Supreme Motors Corp., Warren. O. He was formerly a designing 
engineer with tiie Rutenber Motor Co., Marion, Ind. 

^-.^ resigned as superintendent of the Cushmna 
Motor Works. Lincoln. Neb., to accept the position of works mana- 
ger of the Witte Engine Works, Kansas City, Mo. 

H. F. Peavey has resigned as assistant chief engineer of Stevens 
Duryea, Inc., Chicopee i-alls, Mass.. to associate himself with the 
American Bosch Magneto Corp.. Springfield, Mass. 
ct^lii^*^^^??** severed his connection with the Pan Motor Co.. 
♦ iJk ♦ ' Minn., and accepted a position €is layout draftsman wltli 
the Waterloo Gasoline Engine Co., Waterloo, la. 
r>^^^''o** Cavanaugh, who was formerly sales engineer with the 
r^imel Spoke & Auto Wheel Co., Portland. Ind., is now factory man- 
ager of the Imperial Wheel Co., Flint, Mich. i«.^tury man 

nnrniro v?i!2*'?iJ^ ^i?^ resigned as chief engineer of the New De- 
??<iiv«^o^).^^;«S''^ ^^'i^tol. Conn, and became affiliated with the 
Willys-Overland Con^., New York city on July 1. 

^ I?* Da*i«9,"«st has resigned as chief engineer of the Tim- 
ken-Detroit Axle Co., Detroit, to accept the position of director of 
engineering with the Eaton Axle Co., Cleveland. "^*«^Lor oi 

TT^* ^* DIefendorf has severed his connec On with the Weekes- 
Hoffman Co.. Syracuse. N. Y.. and is now president and treasurer 
of the Diefendorf Gear Corp also of that • itv. ^auxei 
Henry M. Leland. president of the Lincoln Motor Co., Detroit, 
i^o^l?!^"^ ^l^^ ^'^*;*f''''^T"^ oi engineering at the recent com- 

mencement of the University of Michigan. 

Ralph H. Sherry has resigned as metallurgist of the General 
Motors <;f>»'P-. r>e'troit. and has accepted the position of metallur- 
gist for the W^illys Corp., Eli2sabeth, N. J. 

William S. Stockton has resigned as assistant chief engineer of 
the New Departure Mfj^ Co., Bristol. Conn., to accept a position 
with the W illys Corp., Elizabeth, N. J. K'umuiwi 

Walter O. Lum, president of the Gould Motor Parts Co., York. 
}-,"^" .lio^ H^J^. made general manager of the New Era Mfg. 

C o., 2033 Pifth Avenue. New York city. 

Arit^r^r.'^- J?*^^'**tt''''^^ accepted a position with the Hamilton 
>Iotors Co. Grand Haven, Mich. He was formerly chief engineer 
of the Quaker City Corp.. Philadelphia. 

Af!iv.i"'rr?®S**^*^ V^? resigned as service manager of the General 
JJP^^^m^'^H^^ S^" -^"^y ^^^n general manager of the 

King Tmiler Co., at Ann Arbor, Mich. 

B. Russell Shaw, wlio was formerly general manager of the Aero- 
naimcal instrument Co., New York city, is now connected with 
the Lawson Airplane Co., Milwaukee. 

Clarence F. Jamison, formerlv assistant general manager of the 
Elgin J\lotor C ar Corp.. Argo. ill., has accepted a position with the 
Comet Autoniobile Co., Decatur. III. 

George N. Duffy, formerly with the Curtiss Aeroplanes & Motors 
Ltd., Toronto. Ont.. is now productioin engineer with the Willys- 
Overland, Ltd.. West Toronto. Ont. 

Georqe L. Sexton, formerly connected with the Sexton Agricul- 
-l?^?-) Tractor. Detroit. Is now a designer with Sexton & Long. 
.->6 bis Rue de Chateudun, Paris. 

Charles G. King has returned from England and accepte<' the 
position of manager of the Miles Piston Ring Sales Co . 'JO Mason 
Street. Milwaukee. 

W. F. Pfander, formerlv chief engineer of the Allen Motor Co. 
Fostoria. O.. has accepted a position with the Chevrolet Motor Co. 
>c\v York city. 

Clarence M. Foss has received his discharge from the Armv 
where he held the rank of major in the ordnani e department at 
W ashington. 

Balfour Read, formerly of Marlon. Ind.. has accepted a position 
as assistant chief engineer of the Barley Motor Car Co., Kalama- 
zoo. Mich. 
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Eugene M. Bournonville, who has devoted all of his time in re- 
cent vears to the development of his rotary valve enKine. has or- 
ganized the Bournonville Rotary Valve Motor Co., a $300,000 New 
Jersey corporation having headquarters in Jersey City. N. J. where 
the inventor's home is. Bournonville will be recalled as the de- 
veloper of the widely used oxy-acetylene cutting and welding sys- 
tem brought into existence b ythe Davis-Bournonville Co.. and also 
as the introducer into this country of the compressed acetylene 
system generally known under the Prest-O-Lite name. 

Howard Greene, M. E.. a writer on motor topics, an inventor, 
and formerly on the editorial staff of several automobile magazines 
has been appointed editor of the department of animated mechan- 
ical drawings of the Harry Levey Service Corp. Mr. Greene was tech- 
nical editor of Automobile Topics, technical editor of Motor World, 
and was on the editorial staff of The Automobile and Horseless Age. 
He w^as associated with the late H. F. Donaldson in starting The 
Commercial Vehicle, and is the author of a book entitled "Every 
Man's Guide to Motor Efficiency." 

Guy P. Henry has bee^n appointed chief engineer of the Stude- 
baker Corp.. South Bend. Ind.. succeeding F. M Zeder, resigned. 
Henrv has been connected with the Studebaker company for nine 
vears' in executive positions in the manufacturing and engineering 
departments, and is thoroughly familiar with the products and 
policies of the coi-poration. Vincent Unk, the designer of tiie new 
Studebaker Light Six. remains with the corporation as consult- 
ing engineer with increased responsibility. 

William A. Leonard of Chicago has been elected vice president 
and general manager of the Imperial Brass Mfg Co. of that city, 
makers of Imperial oxv-acetylene welding equipment and a general 
line of autony)bile accessories and brasswork. Until recently Leon- 
ard was associated with Relding Brothers & Company, of Chicago 
and New York as orga^jiization and sales promotion manager. This 
election completes hte sales organization. 

C. W. McKlnley. lately identified with the Willys-Overland Co., 
has been appointed sales engineer of the Tillotson Manufactunng 
Co Toledo. McKinlev's association with the Willys-Overland or- 
ganization covers a period of maiiy years, during which time he 
acted as chief designing engineer, consulting engineer at \\ash- 
Ington on war work, and more recently as production engineer. 

Harry A. Biggs has been appointed a director and vice presi- 
dent of the Studebaker Corp.. in charge of domestic .sales. E. H. 
McCarlhv, his chief as.sistant as general sales manager, is made 
assistant to the vice president. L. J Oilier director and vice 
president, will take charge of export sales. His assltant. H. S. 
Welch, is given the title of assistant tr> the vice president also. 

Jackson H. SImms has resigned as viie president and general 
manager of the Simms Motor Car Corp , according to announce- 
ment bv the l)oard of directors. Other changes in the company's 
personnel are to be announced later, according to the board. Simms 
has sold his entire holdings in the company and is succeeded as 
vice president and general manager by H. L. Innes. 

J. W. Peterson productio/n and factory manager of the King 
T^lotor Car Co., Detroit. Mich., has resigned to join the DIsteel 
Wheel division of tlie Detroit Steel Products Co. As Peterson's 
succes.Hor. the King company has chosen R G. Hendricks, who 
has spent five vears in foreign lands working for vhe Rolls-Royce, 
Sunbeam. Tsotta and Diesel car manufacturers. 

John Talnsch. for the past four years sfiles manager of the Mit- 
chell Motors Co., Racine. Wis., has been placed in executive charge 
of Mitchell sales bv tlie company's board of directors. He thus 
takes up the complete control of the Mitchell selling department, 
succ eeding in that branch of the work. R. C. Rueschaw, who has 
resigned as vice president of the company. 

Lieut. -Col. C. M. DuPuy, president of the Penn.sylvania Rul-)l)er 
Co., was unanimously elected chairman of the board of directors 
of the Chelsea Excha'nge Bank of New York City. Among the in- 
dustrv's prominent men making up the Chelsea Bank's directorate 
are John Willys, of the WilTys-Overland Co., and W. W. Mountain, 
of the Mountain Vatyiish Co 

Ralph C. Garland well known throughout the motor truck field, 
has become identified with the Wisconsin Parts Co. as chief engi- 
neer During the past four years Garland lias been in the engi- 
neering department of the General Motors Corp.. specializing on 
ball bearing applications in many lines of the automotive industry. 

Frank W Ruggles comes into trade notice again as head of the 
Ruggles Truck Co.. Alma, Mich., and Ix>ndon Ont.. a company 
which he has recently formed. Ruggles was identified with the 
Republic Motor Truck Co. as president and general manager, and 
retired from that company several months ago. 

Carl H. Peterson, superintendent of the axle division of the Olds 
Motor Works, Lansing, Mich., has severed his connection to be- 
come general superintendemt of the Jackson Motors Corp.. .Jackson, 
Mich. Before going to the Oldsmobile plant. Peterson had been 
connected with the Locomobile and Studebaker companies. 

E. S. Foljambe, well known in the trade publicatiofii field, has 
Joined the forces of tlie Goodyear Tire & Rubber Co of California, 
at Los Angeles, as a sp»-cial representative of the motor truck tire 
department. Foljamlie s new duties will be along the line of edu- 
cational speech making in "motorize the farm" campaigns. 

Jules Haltenberger, for the last five years cliief engineer of the 
Briscoe Motor Con>-. Jackson. Micli., and designer of the new Bris- 
coe model first sliown at the New York show of 1920, has resigned. 
Haltenberger's resignation will tiike effe<'t October 1. He iias not 
yet disclosL-d the nature of his plans for the future. 

Albert J. Romer, who developed the original designs of the Roam- 
er and Murray motor cars, is now a^^sociated with the Nortliway 
Motors Corp.. and is devoting Ills time to the desii^ning and .pro- 
diK iion of the cliassis and bodies for the line of passenger "cars 
which this Massacliusetts company plans to produt-e. 

J. G. Culbertson, president of the Wichita Motors Co., Wicliita 
Falls, Texas has been nominated for governm- by tiie Itepubllcaiis 
of Texas. The platform adopted by the Repul)iican i»arty declares 
for tiie opetru sliop. C*nlberts(m is a member of the board of gov- 
ernors in the Southwestern Open-Shop Assot ialion. 

Joseph Jandasek has been appointed chief engineer for Boll- 
strom Motors, Inc.. St I..ouls. Mich. He was formerly tractor and 
truck engineer with the Paige Detroit Mortor Car Co. and was 
also coniiet ted with F. C. Austin Co., Cliifiigu; I*lano Tractor Co., 
and Tyiiiirin Klement, Prague, Czeclioslovakia. 

Ralph C. Chestnutt ha« resigned as designing engineer with the 
Pcthlehem Motors (^oip. He was fDnnerly willi tiic Nmtli Ameri- 
ran Mot«»rs Co.. and cauH* to Bethleiiem when, tliese conipanies 
merged. He designed the engines now used in Bethlehem trucks 



R. H. Scott, general manager of the Reo Motor Car Co. Lansing, 
Mk«h., was elected president of the Novo Engine Co., recently 
Other officers are. C. E l^ement. vice president an<d general mana- 
ger; D. R. Hoadley, secretary; E. J. Bement, treasurer; E. P. Teel, 
general superintendent 

Arthur H. Blanchard, professor of highway engineering and high- 
way transport at the Univei-sity of Michigan, will now lend his ex- 
perience and knowledge to the road builders of that stae. He has 
recently been appointed consulting engineer to the Michigan State 
Highway Department. 

George C. Hubbs has assumed the position of vice president and 
general manager of the Grant Motor Car Corp., Cleveland. For the 
past six years he had been connected with the Dodge Bros organ- 
ization, and previous to that had been connected with the United 
States Tire Company. 

W. B. Burgess, formerly of the Texas Motor Co.. has joined the 
Southern Truck & Car Corp., Greensboro, N. C, as production man- 
ager. Since the organization of the Southern Truck company about 
two years ago. J. A. Norford, president, lias been serving as pro- 
duction manager. 

FInley R. Porter, recently resigned as chief engineer of the Cur- 
tiss Aeroplaoie Coip., and during the war who served as chief en- 
gineer at McC^wk Field, Dayton. O., has opened general engineer- 
ing offices under the name of Finley R. Porter & Co., 56 Pine street. 
New Y'ork City 

C. C. Hanch, until recently general manager of the Maxwell Mo- 
tor Co.. is expected by those in close touch with him to open offices 
in New York and Detroit at the head of an organization formed 
for consulting work on the general problems of autonoobile factory 
administration. 

C C. Cox, until recently chief engineer of the Jacksogi Motor 
Corp., has joined the engineering staff of the Commonwealth Mo- 
tors Co., Cliicago. 111. Cox will take entire charge of the designing 
and experimental work for the Commonwealth company. 

T. B .Funk, who has been chief engineer of the Moline Co.. Mo- 
line, 111., and later founder and head of the Engineering Develop- 
ment Co. of the same city, has been appointed chief engineer, 
Utilitor Division, Midwest lOngine Co., Indianapolis, Ind. 

W. P. Chrysler and J. R. Harbeck. both identified with the Wil- 
lys Corp. as vice presidents, have been formally elected directors 
of the U. S. Light & Heat Corp. Niagara Falls. N. Y., which com- 
pany is included among the list of Willys enterprises 

A. G. Bruswitz has been appointed president and manager of the 
Reliance Motor Truck Co., Appleton, Wis., with which company 
he has been a stockholder and director since its inception. Brus- 
witz was formerly county higiiway commissioner. 

Alois Hauser has been made assistant to tlie works manager In 
cliarge of engineering of the Timken RoHer Bearing Co.. Canton, 
O. For several years past. Hauser has l>een efficiency engineer at 
tlie Saucon plant of the Bethlehem Steel Co. 

P. L. Emerson, president and general manager of Jackson Motors 
Ino . tlie selling ccunpany of Jackson Motors Corp. (the manufac- 
turing company), lias resigned to give his complete time to the 
distributing companies which he controls. 

H. F. Wardwell lias been elected president of the Briscoe Motor 
Coi-p. Jack.son. Mich., succeeding P. Cowin. Wai-dwell was for- 
merly a railroad man, and for the past few years has been presi- 
dent of the Burnside Steel Co. 

C R. Teaboldt, for the past four years with Gaston, Williams & 
Wigmore, New York City, first as assistant to the general manager 
of the automotive division, severed his connections with that com- 
pany on September L 

Joseph B. Armltage has joined the engineering department of the 
Kearney & Trecker Co.. Milwaukee. Wis. Armitage resigned from 
the Aluntinum Mii^mifactures. Inc., with whom he held the post of 
mechanical engineer. 

R. M. Graham has taken over the factory management of the 
Chillicothe Tire & Rubber Co., succeeding C. C. Cushman. Graham 
was formerly an efficiency engineer with the Goodrich company at 
Akron 

Cory P. Green, who has been with General Motors Corp. and also 
in foreign automobile factories has been appointed chief engineer 
and factory superintendent, Jackson Motors Corp., Jackson, Mich. 

Walter M. Jones, formerly with the Torbensen Axle Co., and also 
for many years identified with the Slieldon Axle Co., has been ap- 
pointed chief engineer of the Indiana Truck Co. at Marion. Ind. 

Donald S Michelsen, formerly general manager of the Worces- 
ter Pressed Steel Co . Worcester, Mass.. has been made general 
manager of the Globe Machine & Stamping Co. Cleveland. 

A. E. Borle, chaiinan of the Savage Arms Corp., Sharon, Pa., has 
resigned from the directorate. It is reported that he has gone 
abroad for a stay of alaout six months. 

Harry F. Lee, treasurer and general manager of the Morton-Sim- 
mons Hardware Co.. Wichita, has been appointed receiver for the 
Jones Motor Co.. Wichita, Kan. 

Richard "Dick" Miles, for a number of years chief metallurgist 
of the .Maxwell Motor Co., has resigned that post. He Is returning 
to the Studebaker Corp. 

A. G. Herreshoff has resigned as chief engineer of the Bethle- 
hem Motors Corp.. Allentown, Pa. Nothing definife has been re- 
vealed as to his plans 

Charles A Cook, formerly chief engineer for the King Motor Car 
(^o., Detroit, has accepted a position with the Haynes Automobile 
Co., Kokomo, Ind. 



OBITUARY 



William R. Innis of New York, formerlv a director and an official 
of the Studebaker Corp.. died suddenly Oct. 21. Mr. Innis retired 
from active })usiriess several years ago. He was 61 years old 
in 1SS4 he married a daughter of Peter Studebaker, and later be- 
taine an important executive in ihe Studebaker firm. He also 
]\vU] a vice luesiileiicy and a directorship of the Chicago & South 
JU'iid Railroad. JJusint-ss interests brought him to New York, and 
mi>si of his time of lot years had been spent here. He was a 
(liiei tor of the New Yoik I^ife Insurance Company, of the O'Rourke 

'•:n^iin'erinjr Consrructit>n Company, and a trustee of the Union 

Dime Savings Bank. 
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construction for several months will be operated by direct motor 
driven appliances and will grive employment to approximately l.oou 
men. 

Fageol Motors Co. of Ohio, Cleveland, has been incorporated to 
build Fageol trucks, tractors and pleasure cars in the etust. h K. 
Fageol, founder of the parent western company, is presKknt of tlie 
new concern which has leased the building formerly occupied hy 
the National Bronze & Aluminum Co., containing 25,000 S(i. ft. 

Trego Automobile Co. have been investigating sites of two an<l 
three acres with railroad sidings for a plant in the vicinity of New 
Haven. Conn. Nothing definite has been decided and no engineer 
has l)een selected for the work. Temporal^ quiirters have been es- 
tablished in the Liberty Building. New Haven. 

Research Engineering Co., Dayt/)n. O.. has been formed to manu- 
facture a moderate priced air cooled automobile, named the Spencer 
after its designer, O. H. Spencer. It Is said to include a new type 
of transmission and springing, the latter including four full canti- 
lever springs. Mr. Spencer Is president. 

Stelnmetz Electric Motor Car Corporation, Baltimore, which re- 
centlv a^^nuired property on Kate avenue, fronting on the Western 
Marvland Railroad, Arlington, for the manufacture of electrically 
operated motor trucks, s enlarging its plant to include the manu- 
facture of gas operated tratttors. 

Bethlehem Motors Corp., Allentown, Pa., manufacturers of truck.s, 
are preparing to turn out a light passenger car for the Englisti 
market in (luantitles. Arthur T. Murray of the company is said 
to have accepted an order while in England for 10.000 of these. 

Stockton Tractor Co., Stockton, Cal., is having plans prepared 
bv Frederick S. Harri.son. architect, People's Bank Building. Sac- 
ram-ento, Cal., for the erection of a new one story brick and con- 
crete plant at West Sacramento to cost about $75,000. 

William Small Co., Indianapolis. Ind.. is now in the hands of re- 
( eivers. asked for bv the management of the company. Uabilltiea 
are estimated at $900,000 and assets at half that amount. The 
Monroe automobile was the product. 

Vim Motor Truck Co., Twenty- third and Market streets. Phila- 
delphia, has awarded a cntract to the Truscon .Steel Co.. Coirunon- 
wealth Building, for four new mac*hine shops at Fox street and 
Roberts avenue, to cost about $48,000. 

Ford Motor Co., Detroit, is considering the establishment of a 
new factorv branch at Wllliamisport, Pa., to be equipped for as- 
sembling and other features. The proposed works will be used for 
service throughout this district. 

Pioneer Truck Co., Valparaiso, Ind., is contemplating the erection 
of a new one storv plant for the manufacture of automoWle trucks 
100 X 300 ft., to cost about $100,000 including equipment. O. M. 
Frier is president. 

Haverford Cycle Co., Lios Angeles, has been Incorporated with a 
capital of $50,000 by Samuel Redmond, Samuel EldeKson and Hubert 
Starr. 309 Stlmson Building, to manufacture motorcycles, bicycles 
and parts. 

Ford Motor Car Co., Detroit, Is taking bids for Its new one story 
asseml>llng plant, 175 x 535 ft., at Tenth and Wjnchester streets. 
Kansas City, Mo., estimated to cost In excess of $350,000, including 
equipment. , 

Lafayette Tractor & Machinery Co., I-<afayette, Ind., has been In- 
corporated with $100,000 capital stock to manufacture tractors. 
The directors are Floyd A. Ix)op, I^rry B. Harris and Abner E. 
Werkhoff. 

Mutual Truck Co., Sullivan. Ind., manufacturer of motor trucks, 
has awarded contract to the M. .1. Hoffman Construction Co.. 
Kvansville, Ind.. for a two storj' building. 80 x 100 ft., to cost about 
$75,000. 

A. C. Motor Truck Co., Roclielle Park. N. J., has been Incorpor- 
ated with capital of $50,000 by C. S. Bentley. William .1. Altken and 
H. C. Chambers, Rochelle Park, to manufacture motor trucks and 
parts. 



Frank B. Ansted, president of the I^exlngton Motor Company of 
Connersville, Ind., and his associates, TTnited States Automotive 
Corporation, with an authorized capital of $10,000,000 of ipreferred 
stock, and 300,000 sliares of no-par-value common stock, of which 
100.000 shares are Class A and 200.000 shares Class B. has been 
organized. The new alliance includes in addition to the T^exing- 
ton Motor Companv, the Ansted Engineering Comivmy, the Con- 
nersville Found rv Corporation and the Teetor- Hartley Motor Cor- 
poration. Frank B. Ansted is the president of the United States 
Automotive CoiTX)ratlon George W. Ansted. also president of An- 
sted & Burk Milling Company at Springfield. O.. Ts a vice president; 
Fred I. Barrows, also president of the Teetor-Hartley Motor Cor- 
poration at Hagerstown, Ind.. is a vice president: and Emery Hus- 
ton, also vice president of Lexington Motor Company. Is a vice 
president. LeRoy A. Hanson, also secretary and treasurer of the 
I^xington Motor Company, is secretary and assistant treasurer, 
James M. Heron, also secretary and treasurer of the Rex Mfg. 
Company, is the treasurer. Directors of the company also Include: 
William B. Ansted. president of the Central Manufacturing Com- 
pany; John C. Moore, chief engineer of the Lexington; Charles C. 
Hull, president of the Rex Manufacturing Company; Arthur A. 
Ansted, president of the Indiana I^mp Company; Elmer J. Hess, 
former president of the Western Spring & Axle Company and a 
capitalist of Cincinnati. O.. and O. A. Bberhart. former governor 
of Minnesota and general counsel of H. W. Dublske & Company. 
Chicago. 

W-S-M Tractor Corporation, Akron, O.. has acquired a 20 acre 
site southwest of Akron, on the Akron, Canton & Youngstown 
Railroad and on the Akron Belt Line, and arrangements have been 
con\plete<I for acquiring IH additional acres. The first unit will be 
erected shortlv. at a cost of $250,000, and machinery and acces- 
sories will l)e 'installed amounting to approxinmtely $200,000. The 
corporation is afflliated with the Wellman-Seaver-Morgan Co., 
Cleveland, which has been conducting experimental work on farm 
tractors for some time. Edwin S. Church, president Wellman- 
Seaver-Morgan Co., Is also president of the tractor corporation, 
and for a number of years was associated with the Intemational 
Harvester Co. 

Kennedy Corporation, Baltimore, recently incorporated with $2.- 
000.000 capital stock, and of which Joseph P. Kennedy is head, has 
bought the plant of Fairbanks. Morse & Co.. and also the entire 
capital stw'k of the Baltimore Malleable Iron & Steel Casting Co., 
the price for both being $1,850,000, The Kennedy Corporation was 
formed to specialize in automobile agricultural tractdrs and rail- 
road castings and the two additional plants adjoin its property. 
It was recently stated that the Baltimore Malleable Iron & Steel 
Casting Co. planned extensions and the installation of equipment 
which would double Its capacity. 

Nash Mtors Co., Kenosha, Wis., has engaged in regular prod\ic- 
tlon in its new works on Clement avenue, Milwaukee, of which 
B W. Twvman is general manager. The force numbers 1,000. 
which will be Increased to 2,000 by .Ian. 1 to make possible a first 
year's prduction of 10,000 four cylinder Nash passenger cars. Most 
of the etiuipment has l>een purchased and installed but additional 
tools are being contracted for from time to time. G. E. Bechtel is 
works manager. 

DuPont Motors Co., Commerce and Dock streets. South W'ilming- 
ton. Del., will commence operations at once in its new plant at 
Moore. Pa. It will be used for the most part for assembling work, 
and it is proposed to develop an output of about 150 automobiles 
per month. The South Wilmington plant will be operated for the 
present for the manufacture of motors, and body production will be 
conducted at a plant in Philadelphia. 

American- La France Co., Elmira, N. Y., manufacturer of motor 
driven fire equiypment, has Increased its capital from $4,950,000 to 
$5.9.')0.000. It is operating at cap«iclty and Is said to have orders 
on hand to continue maximum production for the next five months. 
Contract was recently let to the Foundation Co.. New York, for a 
new pUint at Bloomfield, N. J., to manufacture motor trucks, and 
construction has begun. 

Thomart Motor Co., Akron. O , has been formed to build the Akron 
Speed wagon designed to carry truck loatls at high speeds. The 
company takes Its name from the first and last parts of the names 
of W. O. Thomtpson, president, and .1. L. Stewart, vice president 
and general manager, both of whom have been with the Internation- 
al Harvester Corp. in its automobile division. 

Foster Motor Car & Mfg. Co., Ltd., has recently been formed to 
manufacture the Foster motor car. to be e<iuipped with the Her- 
schell-Spillman motor. A site has been secured in the east end of 
Montreal, where a plant will be established. The head office will 
be at First avenue and Ernest street. Captain M. L. Fitzgerald 
will be in charge of the company. 

Peters Motor Corporation, Trenton. N. J., recently organized, Is 
planning for the establisliment of a loi^-al plant for the manufac- 
ture of a popular priced automobile. A site is now being .selected 
and details of the project are being arranged. Preliminary work 
has been conducted at tlie fartory of Filzgilibon & Crisp. Inc., Cal- 
houn and Durnham streets. 

Menominee Motor Truck Co., Clintonville. Wis., has completed 
its new works and the transfer of its ecjuipment from the former 
plant at Menominee, Mich., and is operating at the rate of 50 
trucks per month, whicli will be increased to 100 by May 1. 19 21. 
The output to Jan. 1 has been sold. Practically all equipmerrrTias 
l»een provided. James A. Bell is vice president and general man- 
ager. 

Dort Motor Company's $3,500,000 motor transmission and machin- 
ing plant occupying a 77 acre site east of Flint will be com- 
pleted by the middle of November. The plant which has been under 



Parts Makers 



Hartford Automobile Parts Co., Hartford, Conn., has acquired 
the Acme Univei-sal Joint Mfg. Co., Kalamazoo. Mich,, which has 
been in operation about 10 vears and eniplovs about 300. It will 
hereafter be known as Plant K. and E. L. Pollock. Jr., assistant 
treasurer will represent the home office at Kiilamazoo. Most of 
tlie heavy work will be done In the Hartford plant, while assem- 
bling and lighter work will be carried on at Kalamiizoo. The com- 
pany is i)lacing on the market a new hydmulic conpensatlon clutch 
which is a rotaiT shock absorber installed on the propeller shaft 
that ab.sorbs all starting slKX-ks. 

Universal Products Company, Sandusky, O.. and Oshkosh, W^Js.. 
has Increased its mpltal to $500,000. The plans Include the pur- 
chase of the H. C. Doman Company of Oshkosh, Wis., and the re- 
moval of the main offices from Sandusky to Oshkosh. The new 
company will continue to manufacture the Universal Products 
electric lighting and power plant and the Doman marine engines. 
Officers are L. E. Willson, president: R. K. Schrlber, vice president; 
Charles H. Elchlnger, secretary, and Louis Schrlber, treasurer. 

Vacuum Muffler Corp. of America Is moving the offices and fac- 
tory to the new building, 220 Fifth street, Bridgeport, Conn., and on 
and after Thursday, October 14 can be reached at that address. 
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Auto Glass A Mirror Co., Jefferson and Superior streets, Buffalo^ 

has filed afeipliciation to operate a works in a two story buildlna:, 
60 X 120 ft., previously occupied by the Buffalo Engine Co. The 
e luipment will comprise grinding machines, smoothing machines 
aiul polishing machinery, all electrically operated. Joseph N. 
Steenmans is president. 

Morse Chain Co., Ithaca, N. Y., has opened a branch factory at 
tlie corner of Eighth and Abbott streets, Detroit, which will be 
devoted exclusively to the manufacture of Morse automobile silent 
< hain sprockets and the Morse adjustment. Its sales and engl- 
p.'^erlng offices have been removed from 1003 Woodward avenue to 
the new factory. 

Cheboygan Metal Products Co., Cheboygan, Mich., recently or- 
jranized. has bought a warehouse and is having the structure re- 
modeled. The machinery and equipment is ready to be installed. 
Vmong the products to be manufactured are spark plug testers, 
for which the company Is said to have orders for several thousand. 

Simms Magneto Co., North Arlington avenue, E}ast Orange, N. J., 
manufacturer of magnetos and ignition equipment for automobile 
.service, called a special meeting of stockliolders on Nov. 30 to 
approve an Increase In capital from $1,500,000 to $2,000,000. It 
is also proposed to arrange for a bond issue of $500,000. 

Hexmen Motor Co., Racine, Wis., organized a year ago to manu- 
facture a patented device for internal combustion engines, has 
changed its name to the Ames Carburetor Co.. and will enlarge 
its production to include carburetors and auxiliary appliances. 
Fred C. Haumerson is secretary and general manager. 

Fordlette Engine Co., Huntington. W. Va., recently organized 
with a capital of $100,000 to manufacture gas and gasoline engines 
planning for the erection of new one story works, 50 x 150 ft., 
with machine shop department estimated to cost about $25,000. 
H. L. Grimm Is secretary and treasurer. 

Gold Seal Storage Battery Co., Green Bay. Wis., has been in- 
corporated with a capital stock of $300,000 and will build a pla.nt 
early next year for the manufacture of accumulators. The Incor- 
portors are F. J. Mankin, E. J. Bolza and T. J. Best. Details of 
the project have not been given out. 
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Situation Wanted. — Successful executive with extensive 
experience in all phases of Passenger Body Manufacture 
desires a permanent connection where his ability as or- 
ganizer and producer will find a reward commensurate 
with his efforts. Address Producer, care The Automotive 
Manufacturer, 25 Elm street, New York. 

PATENTS 

Patents — H. W. T. Jenncr, patent attorney and mechani- 
cal expert, 622 F St., Washington, D. C. Established 1883. 
I make an examination and report if a patent can be had 
rnd exactly what it will cost. Send for circular. 
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Engineers: Increase Your Knowledge, Broaden Your Vision 

Add desirable, worth-while books to your library and study them whenever occasion offers, and you will be- 
come a better, more valuable man. Among the new business books now available are: 



DEVELOPING EXECUTIVE ABILITY 

By Enoch Burton Gowin, Chairman, Committee 
on Executive Training, National Association of 
Corporation Schools; Secretary, the Executive 
Club of New York. 1919. (4th printing, 1920.) 
486 pages, x 8^2^ Cloth binding $4.00 net. 
Postage about 12 cents. 

Too often the routine tasks of the day are per- 
mitted to become obstacles that hinder progress, 
crush initiative, and keep men in the rut. Logi- 
cally, therefore, the author begins with a consid- 
eration of the day's routine and points out how 
to become, not the victim, but the master of de- 
tails. From this starting point the reader is shown 
gradually how to develop aggressively his Abil- 
ity to Plan, Initiative, Vision, Reasoning Power, 
Control of Affairs, Personal Dynamics, Personal 
Finance, Teamwork, Cooperation, etc. The in- 
tellectual preparation for a wide sphere of useful- 
ness is interestingly handled. A bibliography of 
books, that will assist the reader to make the best 
use of his time, is also given. 



GETTING THE MOST OUT OF BUSINESS 

By E. St. Elmo Lewis, Counsel in Organization 
and Management. 1919. (3rd printing, 1920.) 
515 pages. 5^ x 8^; Cloth binding. $4.00 net. 
Postage about 10 cents. 

Every page of this book makes a man stop and 
think. Mr. Lewis has been for years one of the 
representative figures among American business 
men — in close touch with the policies and methods 
of concerns like the Burroughs Adding Machine 
Company, the National Cash Register Company 
the Art Metal Construction Company, etc., hold- 
ing positions from Vice-President and General 
Manager down. He is a keen student of men and 
methods, policies and results, success and failure 
In this book he gives hundreds of examples of 
these, and from them formulates a philosophy of 
business that is not only inspiring but sound in 
practice. Specific problems are discussed — adver- 
tising, selling organizations, management, hand- 
ling of men, discipline, personal efficiency in get- 
ting things done. 
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S-M-C 




Asbestos 
Brake Lining' 



Generated Brake Heat 
Is R^eally Cool 

compared to the heat S-M-C has already come through. Heat 
units higher than any it meets in actual brake service are necessary 
to fix our Special Impregnating Compound. 

That's why S-M-C resists heat so successfully. It must meet its 
supreme heat test before it leaves the factory. 

Generated brake heat alone will burn up or cruml)le linings tha\ 
must meet their test after they are in cars. Put in instead as fac- 
tory equipment, S-M-C- the World's F'amous Solid-woven Asbes- 



tos Brake l^ining. 



STAYBESTOS MFG. CO. 



5559 Lena Street 
PHILADELPHIA, PA. 



The Modern Factory, devoted exclusively to the 
manufacture of brake and transmission linings 



Published monthly by The Trade News Publlshinfir Co.. Edls on Buildingr, corner Elm and Duane Streets. Naw York City. 
Ente^'ed as second-class matter June 23. 1879. at the post office at N^w York. N. Y.. under the ^SK^i Mareh 1.4879. 
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Rayhcstos Molded Clutch Facing is 
Olio link ill the remarkable en^ineer- 
iiiL: chain of the Two-Power-Range 
Peerless, "All that the Name Implies/' 

THE RAYBESTOS COMPANY 

BRIDGET'ORT. CT. PETKRBOROUGH. CAN. 

Branches: 

Detroit. San Francisco. 

979 Woodward Avenue 1403 Chronicle l.uilding 

Chirnpo. Washington, I >. C. 

1402 S. Michigan Ave. 107 Columbian I^ullding 

^ I #CLUTCH FACING 

PATENTEP -OUABANTEIQ 
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Chicago Concludes National Shows With Success 

Great Western Display Has Large Attendance and Record of Much Business Done — Sales 
Stimulated All Over Country — Plant Closing and Output Restriction Brings 
Widespread Talk of Forthcoming Shortage of Cars and Trucks 



SUBSEQUENT to the closing of the very successful 
and business-stimulating New York National Au- 
tomobile Show and Highway Transportation display, as 
chronicled in the January issue, the Chicago National 
Show has opened, run its full week and closed with a 
record of even greater success. It may be that the big 
eastern display paved the way since it provided a level 
from which the western show started upwards. It may be 
that the relatively smal'er amount of territory which the 
first show serves as compared with the vast middle west 
which the later Chicago exhibition serves, had much to 
do with it ; it may even be that the growing spirit of opti- 
mism had raised the spirits of the business men of the 
country a considerable distance between the closing of the 
one and the opening of the other; at any rate, the Chi- 
cago show was unusually successful and remarkably sat- 
isfying to its backers and exhibitors. 

New York showed that the buyers were coming back 
into the market, '^.lowly it is true, but certainly coming 
back. Chicago proved it. Actual retail sales at the latter 
were but two-thirds of last year, but it must be remem- 
bered that prior to it, no business in automotive vehicles 
had been done in Chicago and vicinity for more than 
two months. In this comparison also, it must be remem- 
bered that last year's was the record display. The paid 
attendance, despite a. number of rainy and otherwise dis- 
agreeable days, was 16 to 20 per cent greater than last 
year. From this greater attendance, which makes a new 
record for Chicago, the orders mentioned above were re- 
ceived, in addition to which every exhibitor compiled a 
splendid list of prospects, most of them for the very near 
future. This was shown clearly in the case of the New 
York Buick branch, which subsequent to the show there 
obtained from its prospect Hst sales which covered the 
entire March deliveries and practically 75 per cent of the 
April deliveries. In fact, at this writing the entire April 
allotment for that branch has been sold. This gives an 
indication of what may happen, is happening now, in the 
Chicago territory as a result of the show. So far has 



this matter of advance sales proceeded that the Ford 
company is to open its big Detroit plant to full time op- 
erations on March first, and several of the smaller fac- 
tories, as for instance Lexington, Nash and others, have 
already done so. 

Based on the similar results in the smaller and purely 
local shows which have followed the big national dis- 
plays at New York and Chicago, dealers all over the 
country are beginning to say that the sales will outrun 
the factory production plans. This was markedly so at 
the Buffalo show, at which practically every leader of 
note, representing practically all the well known makes 
of cars, predicted a shortage in the spring. 

All over the country, the industry is showing greater 
optimism, and is very busily engaged in hustling for 
the business which it now knows is to be had. This is 
as it should be, for the industry has generally been the 
business leader, and it must be admitted that generally 
business has not yet shown the upward trend which was 
expected. Many are predicting a marked and very rapid 
upward turn beginning March 5. While such a develop- 
ment would be entirely psychological, inasmuch as a new 
administration could not by any possibility make its in- 
fluence upon business felt for a number of months, this 
doctrine seems to be so widespread and so thoroughly 
believed that it must bring some improvement of itself. 

In a general way, business is much better than a month 
ago, and vastly better than two months ago. Deflation 
in the iron and steel industries has not yet run its course, 
nor has there been any in transportation. The influence 
of these two upon general business is tremendous, but 
the desired changes are proceeding in an orderly but slow 
manner. For the present, the leading interest in the steel 
and iron industry is blocking further downward revision 
because of large unfilled orders on which the loss would 
be tremendous, but all signs point to a change in that 
attitude within two months. 

To return to the New York show, not completely de- 
scribed in the previous issue, it brought out remarkably 
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The latest undertaking is to mechanically gather the 
gum from the peat, or pukau, which is really the damaged 
kauri gum in the low or swampy land found in the terri- 
tory around Auckland. This is to be worked by what is 
known as the sluice process, similar to sluicing for gold. 
The peat is placed on a screen and water forced through 
it. The screen gathers the chip gum and allows the waste 
or tailings to drop beneath. This chipped gum is divided 
into about 15 per cent first quality, 15 per cent second 
quality, and 70 per cent low grade. The tailings are con- 
verted into kauri-gum oil in a manner similar to extract- 
ing oil from shale. It is estimated that 40 to 50 gallons 
of kauri gum oil can be taken from a cubic yard of pukau. 
This oil is a very valuable commercial oil, containing a 
large percentage of motor spirit and turpentine. 

It is stated that one company in Auckland has control 
of kauri gum rights covering 47,000 acres, estimated to 
contain 13,000,000 cubic yards of pukau In adition, the 
New Zealand government still holds gauri gum reserva- 
tions that are estimated to contain an even larger quan- 
tity of pukau, to say nothing of many private interests 
holding small sections of kauri swamps. This will give 
some idea of the real size of the industry that means so 
much to the paint and varnish interests of the United 
States, as well as to the linoleum and rubber manufac- 
turers. 

Claims on Government Reservations 

The New Zealand government is allowing persons to 
stake out tracts or claims of 3 acres on the government 
reservations for which the individual operators must pay 

10 per cent of the value of the gum taken from these 
swamps. It is said that a large number of claims are 
being staked out. 

In addition to the gum and oil that can be extracted 
from the pukau there are large numbers of buried kauri 
trees, from which very large quantities of oil can very 
easily be extracted by a process similar to that used in ex- 
tracting turpentine from pine logs. 

The first plant in New Zealand for the extraction of 

011 from kauri gum peat, or "pukau" (which is part of 
the soil of the buried kauri forest saturated with the oil 
of the kauri), has commenced operation at Redhill. The 
plant is built to turn out 4,500 gallons of oil per week, its 
fractions being motor spirit, a valuable solvent oil, a 
turpentine substitute, and paint and varnish oils. The 
process of extracting the oil is very similar to distilling 
oil from shale. The cost of distillation is about the same, 
but the digging of the pukau from the swamp is infinitely 
cheaper than working a shale deposit, as pukau generally 
runs in layers 4 feet thick, having only 1 foot of overearth. 

At present pukau is sieved by hand; the small pieces 
of gum (known as nuts, chips and seed gum) are saved 
and oil is extracted from the residue. A new machine 
will soon be installed for sieving the pukau and washing 
the gum, thus saving a great amount of labor. This will 
be a subsidiary branch of the oil works. 

In the swamps large quantities of oil soaked timber are 
found, which later will likewise be treated for oil. It is 
claimed that the bark, limbs and roots of the kauri tree 
are capable of yielding 110 gallons per ton, richer than 
the pukau itself, and it is estimated that the best swamps 
carry 500 tons of this oil soaked timber. 

The supporters of this Redhill plant claim that the ex- 
tracting of oil from pukau will become the most impor- 



tant industry in New Zealand, since there are thousands 
of acres of this swamp land in the North Auckland prov- 
ince, and each contains many thousands of dollars* worth 
of oil. 

Large deposits of kauri gum in New Zealand which 
have hitherto been known hardly more than locally, have 
been reported. The deposits are in the swamp areas in 
the extreme northern tip of the North Island, not many 
miles from Auckland, the capital. Small local efforts have 
been made to extract from the deposits their valuable in- 
gredients, but as yet no effort has been made to work them 
on a large scale. 

Kauri gum, as is well known, is the sap of the large 
trees of the pine family which abound in New Zealand. 
It is useful in the manufacture of varnishes, paint, oils 
and turpentine, and is worth at the present time about a 
thousand dollars the ton. Ordinarily of course the gum 
is obtained either through extraction of the distillation 
of the wood in which it comes. The great industrial value 
of the wood itself, and the extracting expense make the 
gum costly. 

The remarkable part of the present discovery consists 
therefore in the fact that the gum is found in loose parti- 
cles in the peaty soil which makes up the great stretches 
of swamp in North Island. Excavations in the swamp have 
established the fact that there is, submerged under its 
water-soaked surface, a great forest of kauri trees. The 
Maoris of the regions have no tradition of a forest of this 
kind having existed in this part of the island, and so it 
must have grown many thousands of years ago, and have 
been submerged as a result of some severe seismic dis- 
turbance. Yet the timbers taken out by the prospectors 
proved to be in perfect condition, and were sent to a 
local sawmill and worked into lumber. One of the logs 
so recovered, according to photographs, was at least thir- 
teen feet in diameter. 

The small local group which is attempting to capital- 
ize the discovery has started a small sawmill near Darga- 
ville, which is the largest town in the immediate vicinity. 
They excavate and retort the peaty soil, and according 
to the statement of one the directors, have obtained up 
to seventy gallons of crude oil to the ton. Analysis of 
this oil shows it to be made up of about 15 per cent motor 
spirit, 15 per cent solvent oil, 30 per cent paint oil and 30 
per cent varnishes, balance pitch. 

It it asserted that a few miles of pipe line would take 
the product to any of the small harbors along the coast. 

Production of Kauri Gum 

The production of kauri gum during the seven years 
previous to the beginning of the war averaged not far 
from 8,000 tons per year, while since that time it has 
scarcely averaged 4,000 tons, and during the year ended 
March 31, 1919, only amounted to 2,338 tons. Of the 
output of 8,473 tons for 1914 the United States took 4,531 
tons, the United Kingdom 3,335 tons, Germany 373 tons, 
and the remainder was well scattered over 10 other coun- 
tries; while for the year ended March 31, 1919, the United 
States took 1,371 tons of the 2.338 tons. 

Other Resins and Asphaltiun 

Damar resin is probably very familiar to many, having 
been used for years in the manufacture of this varnish. 
Its one important feature is its color, and that is about 
all we can say for it. It has no durability, is very soft, 
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and has a very low melting point so that it cannot be 
used in any of our high grade varnishes. You may recall 
that formerly all the enamels on the market were made 
by the use of a damar resin ; today it has been abandoned 
by the manufacturers of the highest grade of white 
enamels on account of its being lacking in durability. 
However for many of the cheaper enamels it is still be- 
ing used to a very considerable extent on account of its 
whiteness. 

Asphaltum is not really a resin, being a cross between 
solft coal and petroleum and comes to us largely at the 
present time from Utah. This bituminous material is used 
in the manufacture of our black air drying and baking 
japans, being used largely upon iron work. 

Years ago the people who supplied the gums were crim- 
inals, vagabonds and people who had drifted into New 
Zealand from all parts of the world. They would start in 
the morning with their prodding sticks and knapsacks on 
their backs and by the use of their sticks determine at 
what places gum could be found, would then proceed to 
dig up same, gathering only the gum found on the sur- 
face. In the evening they could be seen around the camp 
tire scraping their gum and preparing it for the market. 
In this connection also we should say that the Maoris, or 
the natives of New Zealand, also gathered considerable 
quantities of the gum, and one could see the Maories 
with their families out upon the field, it making very 
little difference whether a large or small amount was 
gathered. 

Today however the gum digger is more like our mod- 
ern miner. He starts off with his various prospecting 
sticks, his spade and coarse tooth saw, with which he 
saws around the roots and moss in order to unearth the 
gum. The surface of the earth is then dug up and the 
gum and dirt thrown to one side. This digging goes on 
until the gum diggers have proceeded to a depth of 20 feet 
below the surface of the earth in their search for gum. 
The gum is then thrown upon a screen, where it is washed 
and the earth and other decayed matter is separated from 
it. It is then all scraped and sorted, and carried down to 
a general warehouse where it is further sorted. The gum 
is then taken to the broker's warehouse where it again is 
sorted by men who have had wide experience in that 
work. The men start as mere boys, first working on the 
cheaper gum and then they are gradually promoted to 
work on the higher grades of gum ; this is very important 
work when we realize the variations in its price. The 
gum is then put into bins, and from the bins is packed 
in cases and shipped to foreign ports. 

Passing from the subject of gums to that of oils, the 
first is of coure linseed oil, which is made from the flax- 
seed grown in Canada. United States, Argentina, India 
and around the Baltic sea. It is very curious to note that 
the oil from these various parts of the world differ so 
much due probably to clim.atic conditions, ancf also to 
methods of harvesting. 

In all of these countries the manner of harvesting the 
flax is very similar, the modern harvesting machine being 
used, following which .the flaxseed is separated from the 
flax stock by means of a modern threshing machine and 
is then ready for the market. The seed is then carried to 
various lake ports and comes down to the lakes in large 
grain boats. It is then conveyed from the boats to grain 
elevators and is separated according to the various grades 



and the source from which it comes. Then it is carried 
by means of large conveyors to the rolls. These consist 
of large corrugated rolls of steel between which the seeds 
pass until they are crushed into fine powder. This pow- 
der is emptied into the tempering kettle on the floor be- 
low, where a certain amount of moisture and heat is ap- 
plied by means of steam, the proper amount of moisture 
and the correct temperature being judged by the hand of 
the workman who is very expert at this particular trade 
When the powdered flaxseed is in proper condition the 
seed passes out under the "former" between two camel- 
hair mats. It is then placed in the presses, the mats being 
one above the other, and when the press is entirely set 
up hydraulic pressure forces the mats together, pressing 
the oil from the seed. 

The material left in the press is the linseed oil cake, 
and all the surplus oil is found at the edge of the cake. 
The cake consequently is passed through a trimming ma- 
chine which takes off this "edge" and the cake is then 
baled up ready for shipment and the trimmings are sent 
back to go through the process again. This cake is used 
largely for cattle feed. 

The oil is then filtered by filtering presses, passing 
through cloths, and the oil is now ready to be filled into 
the barrels. Thus we have our raw linseed oil. The oil 
at this point however is not in proper condition for use 
by the varnish maker on account of the fact that when 
heated to a temperature of about 450 deg. F., muscila- 
genous material otherwise known as the "break" separates 
from the oil. Consequently it is necessary that the lin- 
seed oil manufacturer further refine his oil, which is done 
by means of various chemicals and mechanical devices 
in order to produce an oil which will meet conditions im- 
posed by iheir consumers. At this point also the various 
driers are added to the oils in order to prepare the boiled 
oils found upon the market. 

China Wood or Tung Oil 

The next oil to consider is an oil which perhaps is not 
quite so familiar as linseed oil, being China wood oil, an 
oil made from the nuts of the tung tree, a tree indigenous 
to China, growing largely in the interior of China, par- 
ticularly along the banks of the Yangste river. These 
trees bear fruit about the size of a small orange. Each 
fruit contains five segments, each segment containing a 
kernel. The fruit is roasted over a fire, which breaks 
open the segments, the kernels separate and these kernels 
are then placed in the crushing machines. 

The form used by the Chinese for this purpose consists 
of nothing more nor less than a large stone which is rolled 
back and forth in a trough and the kernels crushed. A 
more modern crusher consists of- a large stone weighing 
several tons. This is drawn around within a circular trough 
by means of mules, horses or other animals, and the ker- 
nels as they are crushed, gradually move towards the 
center. It is very primitive means of carrying out these 
processes, but it must be remembered that individual 
Chinamen carry out the process on their own farms and 
therefore the machinery cannot be very complev The 
powdered China wood oil nuts are then tempered, that is, 
they are placed between bamboO mats and heated over a 
kettle of boiling water until the powdered nuts have picked 
up sufficient moisture and the mats are then placed edge- 
wise in the large press. This press is also of primitive 
(Continued on pagre 27) 
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Some Recent American Enclosed and 

The great progress which the enclosed body is mal<ing in this country Is well shown in thn illustrations herewith, showing soms of 

»j newest fine coach work 




NEW LAFAYETTE FOUR-DOOR FOUR-PASSENGER COUPE WITH BOTH DOORS OPEN 

Four doors give immediate access to or exit from all seats. Lafa yette eight cylinder chassis, built by Lafayette 

Motor Co., Indianapolis, Ind. 




LEXINGTON T SEVEN -PASSENGER SALON-SEDAN 
Note straight square lines, especially doors. Lexington chassis, b jilt by Lexington Motor Co., Connersville, Ird. 
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All-Season Examples of Fine Coach Work 

These beautiful bodies show not alone the coming all-year body f -m the sedan, but several snnaller and more cosy forms, with both 

two and four doors 




COLE AERO-EIGHT FOUR PASSENGER SPORT COUPE 

Note square lines and hexagon -shaped windows on this two door Job. Cole Model £83 chassis, built by Cole 

Motor Car Co., Indianapolis, Ind. 




LOCOMOBILE CUSTOM-BUILT ROUND CORNERED COUPE- LIMOUSINE 
This body with permanent extension over driver has silver gray whipcord and enamel! interior. Locomobile chassis, built by Locomo- 
bile Co. of America, Bridgeport, Conn. (Hare's Motors) 
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The Motor Truck Situation and Prospects 

Statistics Showing Present Position of Motor Trucks in Our Industrial Structure, Includ- 
ing Registrations, Production, Exports — Present-Day Problems, Car 
buretion, Bodies, Weights, Tires 



EVEN the most advanced pessimists in the automotive 
industry grant the motor truck in all its present forms 
a satisfactory situation now and a remarkable future. 
Unfortunately the present business depression has hit 
the truck industry almost as hard as it has the car makers 
for they have had to contend not alone with the unwilling- 
ness of business men to spend money but also with parts 
and materials factories closed or on part time, which 
meant slow deliveries. The truck is a business utility and 
consequently must be sold on the basis of delivery of 
value, as well as against strong competition much of it 
purely on a price basis. These things have combined to 
make the truck sales of recent months far from the sat- 
isfactory tota's which even the pessimists granted it in 
theory. 

At the beginning of a new era of good business, it will 
be well to give the whole truck situation a careful inspec- 
tion, from the inside as it were, and with the questions 
in mind, what are the present problems, how are they 
being met, what does the future hold, and what influence 
will present changes have upon this. 

Before starting this perhaps it will be well to state and 
define the present status of the motor truck. There are 
now more than one million motor trucks in use in this 
country, New York state alone having in excess of 150,000, 
and a group of nine of the so-called manufacturing states 
having more than 539,000. These figures and others will 
be found in Table 1, which gives the 1919 and 1920 regis- 
tration figures by states. The fact that truck production 
held up in 1920, despite the conditions of the last half 
of the year, and exceeded 1919 by a considerable margin 
shows that the demand taking the year as a whole, was 
very good. As Table II shows, the production total is 
estimated at 335,000, which was greater than 1919 by 
20,000. This is an increase of but 64 per cent, but if the 
values be examined they will throw more light on the 
matter. The value of the 1920 output, wholesale, was $700,- 
000,000, compared with $423,326,621 for 1919, an increase 
of roughly $277,000,000 or 64.2 per cent. From this it is 
seen that while the actual number in use did not increase 
as greatly as had been expected, the wholesale value in- 
creased just ten times as much (64.2 per cent against 6.4 
per cent). In fact the average value per truck has gone 
up within a few dollars of the highest since truck manu- 
facture became a real industry. The column of average 
values is interesting because it reflects the continuous 
reduction in prices which took place from 1911 to 1915, 
when the war influence began to be felt. Since then the 
average has fluctuated, but it can be stated that the trend 
is again downward, and lacking another world-upheaval, 
will continue downward. 

Not alone has the industry become stabilized at home, 
as registration and production figures show, but the world 
market for them has been increased to a marked extent, 
as Table III shows. This gives the truck exports in re- 
cent years, as well as the total car and truck exports. 
Ive final column indicates the truck proportion of the 



total. In this connection it should be noted and recog- 
nized that the war had a tremendous upward influence on 
American trucks, practically every allied power buying 
American trucks in huge quantities. This accounts for 
the 1915 proportion of practically 65 per cent of the total, 
for the 1916 proportion of 58 per cent, and in largest part 
for the 1917 and 1918 high proportions. 

It will be noted that 1920 with the comfortable total 
numbeij of nearly 30,000, valued at more than $47,000,000. 
an increase of 87 per cent in number and 33 in value, 
has now settled down into the more normal proportion of 
a little more than one-fifth the total vehicle exports. 

In the way of gross business, it will be noted that the 
last 8 years have produced a total approximating three- 
quarters of a bil-ion. If the figures for 1921 show no 
greater increase than did 1920 over 1919, a business of 
$70,000,000 in motor trucks, and of $315,000,000 in cars 
and trucks combined may be looked for. 

These tables show in a general way that truck produc- 
tion is now upon a^plane of about 400,000 vehicles a year, 
valued at roughly three-quarters of a billion, of which 
foreign countries absorb about 40,000 valued at about 
$60,000,000, while home markets take the rest. Compari- 
son of registration and production figures show that more 
than 100,000 old vehicles are put on the shelf each year 
now, so that replacements may be assumed to have passed 
this figure. 

The truck has been a tremendous influence for good 
upon the roads of the country. Without belittling the 
passenger car influence, which has been perhaps more 
widespread, it may be stated that the truck has been the 
largest and most insistent factor toward permanent hard- 
surfaced roads, connecting our larger cities. And this 
influence is continuing and growing greater each year. 
With reference to the whole truck situation, including 
all present and future design questions, good roads in- 
fluence, etc., what follows represents a summary in brief 
form of the opinions of a large number of prominent 
men in the industry. 

The heavy duty motor truck is in the nature of a 
public utility and whether its use is justified or not is 
entirely dependent upon whether, as a transportation 
agency, it ultimately saves to the consumer dollars and 
cents in the cost of produce handled by it over the high- 
ways. This saving when analyzed will be found to be 
very material; if you will visualize for a moment the 
number of times that a spool of thread is handled over 
the highways, from the time the cotton from which it is 
constructed is grown, to the time when it is delivered to 
the ultimate consumer, you will find that it has been 
handled considerably more than ten times, with the re- 
sult that the saving of a very small fraction in the cost 
of hauling each time will very materially affect the com- 
petitive sales price of that article. In other words, the 
use of the motor truck, both in the handling of passen^ 
gers and freight, is entirely an economic proposition for 
the benefit, according to the leading motor truck author- 
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ities, of the country at large. If that is so, there is no 
justification for limiting by legislation the use of the 
highway by that vehicle. 

The motor truck fraternity in large part is therefore of 
the opinion that the trend of legislation should not be 
toward the enactment of new laws further restricting the 
use of the highways, but an intelligent survey of the pur- 
pose of highways and the enforcement of present laws 
as to their use. It is too of the opinion that the highway 
is of such material benefit to the general public that the 
cost of the construction of the highway should be borne 
by the public through general taxation. Again the au- 
thorities believe the user of the highway should pay for 
the maintenance of it, and therefore a tax on all users 
of the highway based as nearly theoretically as possible 
on their use of it should be enacted in order to maintain 
that highway in a condition which will carry the traffic 
which goes over it. These men do not believe that the 
motor vehicle is a subject for Federal taxation. It is not 
essentially a long distance or interstate carrier and it is 
already heavily taxed through personal property taxes, 
license fees and special excise taxes. 

Motor truck opinion in general, is that the development 
of road legislation has conclusively demonstrated that the 
Federal government should assist in the construction of 
important highways throughout the United States. It is 
particularly in favor of the Townsend bill, which provides 
for a system of Federal highways constructed and main- 
tained by the Federal government. The experience of the 
industry has been that in order to effect any efficient 



solution of the highway problem it is necessary that the 
authority in reference to the highways in the various 
states be centralized in either a highway commissioner or 
a similar office in order that the state may control the 
development of its intercounty and main market highways 
along the lines of the development of Federal highways, 
whether constructed entirely through^ Federal funds or 
under the present method of Federal aid. The importance 
of the question of highway transportation has been dis- 
regarded in a remarkable manner when it is considered 
that all movements of produce in the course of their pro- 
duction from raw material to the finished products, start 
over the highway and finish over the highway. As a 
method of transportation and as a solution of the short 
haul problem, it far outranks in importance either water- 
ways or railways. 

Engines to Fit the Fuels 

Leaving the road question behind us, we come to the 
timely matter of engines and engine design, particularly 
as they pertain to the lower grades of gasoline now being 
handled. In general, motor truck builders are not doing 
as much with regard to meeting the lower grade fuels as 
the passenger car builders. This in large measure is due 
to the fact that many motor truck builders do not make 
their engines and other parts. The engines and carbu- 
retors are purchased from companies specializing in those 
products, and the motor truck builders are content to 
leave fuel problems in the hands of those concerned. 

However there is some development going on, never- 



State 

Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

District of Columbia 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

♦Estimated by A. A. A. from best available data. 
'^♦Special privilege commercial cars — otherwise not reg- 
istered separately. 
tl919 figures taken from Nat. Auto. Chamber of Com- 



1919+ 


1920 




500* 


, 3.743 


4,440 


19,499 


23,612 




6.000* 


119,918 


147,873 


9,192 


13,455 


1,314 


1,455 




81,518 




9,000* 




10,000* 


40,893 


48.329 


8,339 


9.575 


9.000 


9.200 




9,50i) 




11,633 




30,000* 


5,000 


5,692 


2,402 


2.916 




13,670 


12,275 


25,864 


6,436** 


10,802 


10,880 


16,205 




1,000* 



420,538** 971,567 
750.000+ 

merce data book. Elsewhere in the book, truck registra- 
tion totals are estimated at 750,000, which allow for all 
states not registering trucks separately, and must be con- 
sidered as actual 1919 total. 



Table I— Motor 



1919+ 


1920 


10,249 


12,696 




4.733 




3,500* 




34,078 




7,728 


.18,861 


24,011 




1,800* 


5.600 


6,826* 


6,806 


10,448 


10,000 


14,000* 




2,000* 




64,997 




32,481 




30,000* 




26,000 


9,195 


13,259 


510 


6,600 


5,795 


1,512 


10,806 


11,432 


41,810 


51,386 


37,105 


45,771 




19,400* 




4,765 




23,70C* 




1,200 


15,000 


19,000 



: Registration Figures 

State 

Nevada 

New Hampshire 

New Jersey 

New Mexico 

New York 

North Carolina 

North Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode Island 

South Carolina 

South Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West Virginia 

Wisconsin 

W^yoming 

Totals 
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Table U— Motor Truck Production Totals by Years 



Wholesale Average 

Year Number Value Value 

1904* 411 $946,947 $2,304.00 

1909* 3,255 5,230,023 1,606.00 

1903-1910 incl 10,374 20,485,500 1,974,69 

1911 10,655 22,292,321 2,092.19 

1912 22,000 43,000,000 1,954.54 

1913 23,500 44,000.000 1,872 34 

1914* 25,375 45,098,464 1,777.28 

1915 74,000 125,800,000 1,700.00 

1916 90,000 157,500,000 1,750.00 

1917t 128,158 220.982,668 1 724.31 

1918t 227,250 434,168,992 1,910.53 

1919 316,364 423,326,621 1,338.07 

1920 335,000 700,000,000 2,080.95 



*From U. S. Census reports. 

tProduction figures compiled by Automotive Products 
Section, War Industries Board, from sworn statements 
by manufacturers. 



theless. Several motor truck builders are endeavoring to 
heat the gas being admitted to the cylinders by means of 
exhaust gas, the exhaust gas being controlled by a throttle. 
Others are installing a hot manifold on the engine so as 
to make the gasoline vapor more thoroughly combustible. 
One manufacturer is engaged in developing a satisfactory 
fuel for motor cars. A hot spot manifold has been de- 
veloped and is being used on at least one make of motor 
truck, which successfully handles one-half gasoline and 
one-half kerosene. 

Whether or not we shall have to go to still lower grades 
of fuel is a controversial matter, with the decision seem- 
ingly with those who say we shall not, since we have per- 
haps already reached the lowest practical point. As long 
as there remains so little difference between the cost of 
gasoline and kerosene, or other similar low grade fuels, 
the public will not demand or put up with the incon- 
venience accompanying their use. . But it is well to bear 
in mind that the situation in foreign markets is different. 
In some countries the cost of gasoline is prohibitive, and 
motor cars and trucks are forced to operate on the low 
grade fuels, such as kerosene, benzol, alcohol, and so on. 
To meet these requirements and also to secure better 
vaporization of the present day gasoline, certain manufac- 
turers use motors the inlet manifolds of which are proper- 
ly jacketed by the hot exhaust gases, as already men- 
tioned. At least one make of motor truck for this year 
is being equipped with a special carburetor of the so- 
called fuel converted type. This device itself burns part 
of the fuel in order to obtain the heat necessary to ob- 
tain proper vaporization of the fuel before it is intro- 
duced into the engine cylinders. This carburetor will 
burn any kind of mineral fuel having a gravity above 36 
deg. Baume. Some one, two and Syi ton trucks equipped 
with this new carburetor were recently shipped to the 
Province of Viscaya, Spain, equipped for alcohol fuel. 
Though not as satisfactory as gasoline, they are reported 
to be doing very well in Spain, where it is possible to 
obtain high grade test alcohol at a price considerably be- 
low that of gasoline. Therefore under certain conditions 
alcohol can now be used. 

As in the passenger car field the gasoline type remains 
supreme Jind unassailable despite the many efforts along 
steam and electric lines. The steam and electric types 



Table III— Motor Truck Exports 



Year 

1913* . . . 


Number 
993 


• 

Value 

$1/37,141 


Per cent 
in value 


Total 
motor 

exi 

$26,012,934 


Truck 
per cent 

\ ft, LU La I 

exports 

6.6 


1914* ., . 


784 


1,181,611 


31.4a 


26,574,574 


4.4 


1915* . 


. 13,996 


39,140,682 


3211.6 


60,254,635 


649 


1916* . . . 


. 21,268 


56,805,548 


45.1 


97,465,811 


58.3 


1917* . , 


.. 15,977 


42,343,502 


25.4a 


90,956,134 


46.5 


1918* . . . 


. 12,200 


31,874,459 


24.7a 


7/ ,205,825 


41.2 


Last 6 












mos. 1918 


. 5,401 


14,637,236 




30,335,342 




1918+ 


10,308 


26,814,952 




63,093^ 


42.5 


1919t 


15,585 


35,425,437 


32.0 


109,125,964 


32.5 


1920t 


29,270 


47,105,541 


32.9 


212,085,553 


222 


Total 






















1913-1920 


115,474b 270,251,157b 




730.016,772 


37.0 



♦Fiscal year. 
tCalendar year, 
a decrease. 

b 115,241 valued at $271,904,772 according to Automotive 
Industries. 

Best truck customer in 1919, France 3,521 trucks worth 

$15,143,226. 

Best truck customer in 1920, Eng'and 4,995 trucks worth 
$7,148,880. 

Best truck customer 1913-20, France 23,378 trucks worth 
$78,695,244, or England 32,006 trucks worth $74,522,829. 



have failed to meet the exacting conditions of highway 
transportation. The many handicaps of either of these 
types have not been overcome to a sufficient degree to 
warrant their replacing the tried and proved gasoline 
type. The electric truck has gained some adherents true, 
but only for very short hauls and in city work. As a 
real competitor of the gasoline truck, it is negligible, at 
least so long as the present designs are followed out. It 
may be that at some distant date we shall see a vast im- 
provement in electric vehicles, and certain fundamental 
disadvantages, such as the storage battery of limited ca- 
pacity, will be overcome; but it is almost certain that in 
our day the gasoline truck will remain as the leading 
means of highway transportation. 

Some Remarks About Bodies 

The question of bodies is not the same with motor 
trucks as it is with passenger cars. In the latter case 
the bodies may be more or less standardized — and they 
are in the latest offerings; but with motor trucks a spe- 
cial body is required for almost every special kind of serv- 
ice. Thre is little opportunity for body standardization, 
since to standardize a body would mean to take away 
from the value of any given motor truck for the peculiar 
requirements of the user. 

Thus there is less to say about bodies than we had 
hoped for. Still our question has not been entirely barren 
of results. One manufacturer informs us that he fur- 
nishes 95 per cent of all his trucks with bodies built for 
the specific work to be done by said trucks, which seems 
a very commendable practice. The truck is made to fit 
the job, so to speak, instead of warping the job to fit the 
truck. Others are also following out this practice in that 
they are endeavoring to take up individual body require- 
ments of the users. While it is true that a standardized 
coal or live stock body may meet the general requirements 
of such services, there are bound to be times when a spe- 
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cial body would mean a very material saving in the course 
of a year's service, repaying many times the small addi- 
tional cost of a body especially built to fit the job. 

Yet it is also true that there is opportunity for stan- 
dardization, namely, in the chassis. One manufacturer 
suggests that truck builders should come to a standard 
dimension from dash board to back of seat box and for 
the width of two or three-men cabs, so that the body 
builders could make up cabs in quantities and bring down 
their costs, thus effecting a saving to motor truck build- 
ers which could be passed on to the buyer. This would 
certainly be a step forward in production. 

Are motor truck bodies too high? Perhaps there is 
room for thought in that question, for a leading engineer 
states that in his belief motor truck bodies will have to 
be made narrower or wheel housings will have to be in- 
cluded in the bodies in order to allow the platform of the 
usual body to be nearer the ground. 

Saving a Few Pounds Here and There 

Pound by pound the motor truck builders are shaving 
down their truck weights in order to secure more eco- 
nomical operation, consistent with long wearing qualities 
and efficient service. As an instance, one builder has just 
put into production a tubular type propeller shaft which 
reduces the total weight of his truck just 32 pounds. In 
his quest for lighter weight this same manufacturer some 
time ago, eliminated torque and radius rods as he found 
that the rear springs could be made to do their work better 
and at the same time eliminate between 400 and 700 
pounds of weight. 

Another builder has reduced the unsprung weight of 
his car 200 pounds by using pressed steel axle housings 
instead of malleable iron or cast steel. On the qne hand 
designers are simplifying and eliminating parts here and 
there to reduce weight, while on the other the engineers 
are turning to lighter alloys and metals. 

Aluminum, we find, is being used in moderation. It is 
employed by some for crankcases and underpans in order 
to reduce motor weight. Aluminum alloys seem to hold 
out the most promise for continued weight savings along 
these lines, but progress with these has been slow, partly 
due to a lack of faith in the strength and reliability of 
aluminum which holds over from the early days, and 
which many designers and constructors still retain. An 
aHoy which is as strong as some grades of cast steel for 
rear axle housings and similar parts, is claimed to save 
several hundred pounds on the larger vehicles. With 
suitable price reductions in this metal, so that the indus- 
try could take advantage of the war-doubled production 
facilities for alum'num, it could be used to a much greater 
extent through the truck, with weight savings funning to 
hundreds of pounds, and in the larger sizes to thousands 
of pounds. 

Regarding structural parts, drop forgings and pressed 
steel parts are gradually replacing heavier castings. Heavy 
alloy steel is used in parts having to resist greater strains 
but more from a standpoint of increased strength than a 
reduction of weight. Of course there is a limit to how 
light a motor truck can be made, consistent with efficiency. 
A motor truck must have enough weight to get traction, 
that's certain. 

The subject of weight introduces that of tires, which in 
the case of motor trucks looms up quite big in view of the 
keen rivalry lietweeri the solid and the pneumatic types. 
The consensus of opinion is that the use of the pneumatic 



tire on trucks has opened large new fields which could 
not be approached with the solid tired vehicle. The 
pneumatic tire permits higher speed with heavy loads on 
good roads and is also particularly adapted to soft roads 
since it does not cut into them as deeply as the solid type. 
. Pneumatic or Solid Tires? 

Automotive authorities do not look forward to any rad- 
ical changes in the tire situation, except that cushion tires 
are likely to become more common. As tor the choice 
between pneumatic and solid tires, this is largely a ques- 
tion of circumstances. Some authorities recommend solid 
tires for use on the larger motor trucks employed for city 
service, and pneumatic tires on the smaller trucks and up 
to 2>2 ton capacity. For country use especially over roads 
that leave much to be desired in the way of smoothness, 
pneumatic tires are recommended. 

Obviously this all means when boiled down to essen- 
tials, that the pneumatic tire has proved its worth in the 
past few years since its introduction. Motor truck build- 
ers appear to be quite enthusiastic over the pneumatic 
tire, which offers greater resiliency and therefore permits 
of greater speed on the one hand and better protection to 
the vital parts of the truck. Furthermore better traction 
can be obtained. All these factors mean much in the 
way of lowered transportation costs. Again, pneumatic 
tires prolong the life of any truck and save on repairs. 
However as one authority points out, their maintenance, 
cost has caused some users to discard them. It seems 
as though the solid tire and the pneumatic tire each have 
their proper field, and sooner or later they will settle down 
in those fields with little or no conflicting opinions regard- 
ing their most efficient applications. 

What of the Future? 

The motor truck is no longer an experiment. Its field is 
l)retty well defined. It has solved the problem of short 
hauls and is the best known means or radii for connect- 
ing railroad diameters, as one authority puts it. Up to 
150 miles, the motor truck is he'd to be the most econom- 
ical form of rapid transportation. Its place in our trans- 
portation scheme is between the horse and the raJ.road : 
but it will be some time before it displaces entirely the 
former. 

As for novel applications, aside from the motor truck's 
regular use as a short haul transport there appears to be 
no limit. Today we find motor trucks equipped with 
flanged wheels doing duty on branch line railways and 
small railways, where the traffic does not warrant ex- 
pensive steam or electric trains. With suitable bodies, 
trucks are carrying tourists to the battlefronts of France. 
Many adventurous folks are touring the world in special 
cars (or houses) mounted on truck chassis. Hotels and 
summer resorts are using de luxe bodies on truck chassis 
for carrying their guests to and from the railroad stations 
or boat landings. City and country buses are now 
mounted on truck chassis, former heavy touring cur 
chassis having been found unsuitable. In fact in thous- 
ands of other lines of endeavor the truck is making head- 
way, which means more business for the truck manufac- 
turer in the near future. Farmers are very large buyers 
of both standard and special trucks, their holdings being 
estimated at 80,000. Cities and municipalities are buying 
many standard and special trucks, as are state, county and 
government departments. The postal delivery service is 
half motorized ai)d so the march of the truck into all 
business lines continues. 
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Building the Small Car and Its Body 

The Various Processes Through Which the Parts Used in the Small Car Must Pass, Includ- 
ing Body and Painting Work, With Especial Reference to the Chevrolet Practice 



MANY persons with little or no knowledge of motor 
car manufacture, erroneously assume that the small 
car, because it is small and low in price, is necessarily 
cheaply constructed. By cheaply is meant poorly, slur- 
ring many points of importance. The fact is entirely over- 
looked that the person buying this class of car is just 
as proud of its appearance as the buyer of more expen- 
sive vehicles. He expects just as much for his money 
in the way of comfort and ease of riding, convenience of 
operation and lack of care needed, and above all, he ex- 
pects to get as great a life or a greater one, in proportion 
to what he pays, than does the more wealthy buyer. From 
which it is self-evident that the small car can not and in 
fact is not constructed or assembled in a poor, shoddy 
or shiftless manner. Naturally in order to produce the 
vehicle at the lowest possible selling price, there must be 
economies of design, economies in materials used, and 
above all, marked economies in method of assembly, but 




steps in the manufacture, trimming 
Panel Sections. 

these are economical methods rather than poor or shift- 
less methods, and include in fact the doing of all things 
that should be done, and in a workmanlike manner. 

All of which leads to a description of the methods of 
constructing one small car, the Chevrolet, and especially 
of its body and top. These more or less external parts 
will be taken up first, and then as space permits, the me- 
chanical parts. 

First it should be stated by way of explanation that the 
material, parts and assembing work is progressive, that 
is the cars are built on the so-called progressive assembly 
plan. In this, the sub-groups are each assembled separ- 
ately and brought toward the progressive car and body 
assembly at the point where these parts would be 
needed. That is the engines come to it at a point near 
the beginning, the bodies at a point very near the end 
and so on. 

Begimjing in the large building devoted to body build- 



ing, a visitor would note neatly arranged stocks of small 
wooden parts, each cut and machined accurately to size, 
waiting to be formed into the completed bodies. Men at 
a long, continuous row of benches were busily engaged 
in assembling^these small pieces with other pieces of 
wood or metal, and wherever two pieces of wood were 
put together they were not only glued, but held solidly 
in place with screws. 

The method of building the bodies too is similar to the 
method used in chassis construction. That is to say, the 
body actually progresses through the plant and is built, 
finished and equipped as it goes. 

Each operation that it undergoes adds form and feature 
to it. Its progress is so systematized that one step fol- 
lows another in just the proper sequence to give the most 
efficient results. 

And each operation is performed by specialists who do 
only one kind of work and do that one to perfection. 



Each carpenter has his pile of parts on either side of 
what is known as a "cradle," that is really a rigid guide 
to accurate construction. Into this cradle each part is 
fitted according to definite meaurements, much as the hull 
of a ship is built, and each is joined securely to the other 
as it takes its place. 

As the frames of all Chevrolet bodies are built in cradles 
of the same dimensions, preciseness is assured in every 
one of the Chevrolet plants in the country. 

When the frame has been completed, it is rigidly in- 
spected and then dipped in a vat containing a preserva- 
tive solution. After it has been thoroughly seasoned to 
withstand the effects of time it is ready for its armor of 
sheet metal. 

When the sills had been assembled the floor board irons 
were attached and the tonneau floor plan, crown and toe 
blocks were put on. The frames were then placed in iron 
jigs for final assembly. Locked securely in the jigs one 





Furtlier Steps in flaking the Tops and Completing Chevrolet Cars. Fig. 5. Piecing top and curtain material. Fig. 6. Construct- 
ing tops. Fig. 7. Chassis completed ready for body. Fig. 8. Bod y ready for chassis 
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could see why one *'Four-Ninety" body is exactly the 
same size as another, because every part of the frames 
was made to register exactly with the indicated places in 
the jigs. While firmly gripped in the jigs, all parts of the 
frames were gone over and fitted before being glued and 



in order that every possible imperfection may be entirely 
eliminated. And as a further precaution it is next thor- 
oughly washed down with pumice. Burnished and 
scrubbed the body now travels over to the enameling de- 
partment where the coats of enamel, any one of which 






Fig. 9. Lowering the motor Into place after springs and axles 
have been attached. Above— Placing the freshly enameled bodies 
in the bake oven 

screwed together. Electric glue heaters were attached right 
to the jigs, and electric drills, with other tools, were always 
ready for convenient and instant use. Two heavy brace 
irons were attached to each frame to support and stay it 
while going through the different finishing operations. 
Dravvknife, saw and file were then used to refine the 
frames for the painting process. 

Removed on trucks to large spta>1ing cabinets, the 
frames were given a priming coat.. 

Four main operations only are needed to cover frames 
and the metal used has been previously shaped to cover 
exactly the space for which it is intended. The cowl and 
dash are first fitted as one piece. Then the whole back 
is laid on 

Next come the panels between the doors and last of 
all the doors themselves. 

When all the metal sections have been securely fastened 
to the frame the whole is passed on to the buffers. Fly- 
wheels of fine emery are passed over every inch of surface 




Fig. 10. Enameling the finished chassis at the 
entrance of the drying oven. The spray method 
saves both time and paint 

would outlast the lift of an ordinary machine, are applied. 

Ready now for the first coat of enamel, the bodies were 
wheeled to large flow pans, so placed that all enamel drip- 
ping from the bodies was strained and carried back to the 
supply tank to be used again. A flow coat of enamel was 
first applied to the front seats, then a similar application 
was given the exterior of each body. The wet bodies 
were then wheeled into the large baking ovens. Extend- 
ing the full length of the long room were 24 enormous 
baking ovens — each large enough to easily accommodate 
eight of the **Four-Nfinety'* bodies. The ovens were 
heated with gas and each was provided with a thermome- 
ter and chart to register exactly the temperature prevail- 
ing at any minute of the day. After each of three differ- 
ent applications of enamel to the bodies, they were placed 
in the ovens and subjected to a temperature of 250 de- 
grees for from 1 ^ to 2j/i hours. 

When the last coat is dried and minutely inspected the 
body passes into the hands of the trimmers. Here are 
really many departments in one. Some of the work is 
done exclusively by men and some by women. 

There are cutters using electric knives and seat-stresses 
operating numberless sewing machines. 

And there are upholsterers fitting in springs, hair and 
leather facings that make up the backs and seat cushions; 
(Continued on page 25) 
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Chemical laboratory where all analyses of 
metals are made 




Straightening and balancinq camshafts, a Job for an ex- 
pert only 
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Changing Labor Conditions 

EVERY period of deflation is accompanied by chang- 
ing labor conditions, and the present is not different. 
Automotive manufacturers planning for a big yearns busi- 
ness in 1921 and a much bigger and better one in 1922 
would do well to make such changes as they feel are nec- 
essary with a view largely to the future. This is no time 
for abrupt changes, w^hich better business of two, fojr oi 
six months from now may change back as abruptly. 

In considering any changes of method, hours, paymert. 
bonuses or otherwise, the automotive employer might give 
thought to this example of two munitions companies dur- 
ing the war period. 

In the shops of one of the concerns a bonus svsteni 
pievailed and under it the greater strength, endurarce 
and facihty of movement possessed by the- younger men 
was reflected in their ability to produce more shells and 
thereby add more to their wage than could the older ma- 
cl.inists. Some of the latrer, seeing their juniors- usually 
men of less skill as well as experience- outdo thera in the 
matter of money received became dissatisfied and sought 
employment in another plant. When they made application! 
they were heartily received and they entered an establish- 
ment where the pay was good but where no bonuses ex- 
isted. 

'Ihe plant with the bonus s>.-:tem had a high rate of re- 
jections, the loss of which fell on the company. The men 
received their bonuses for the faulty as well as for the 
good shells. In contrast, in t'^e plant where there was 
no bonus system there was not the same rush :o turn our 
work and the rejections were very few, so few in fact 
as to be a matter of wonder. Frantic production was 
lacking, and perhaps there was less of the driving spirit, 
but the energy used was properly and efficiently applied, 
all making for thoroughness and naturally a larger per- 
centage of produc*: acceptable to the inspector Tii time 



past, it is no secret and the same is true today in some 
places — that machine tools have been battered to pieces 
by mistaken haste, crudely applied force and lack of judg- 
ment. 

It will not do to generaHze too broadly from the two 
cases cited, but the facts are presented for whatever in- 
struction they may convey to those charged with the re- 
sponsibilities of shop management. 

In this connection it will be well to consider the views 
of H. M. Leland, one of the Grand Old Men of the auto- 
motive industry. He believes that careful training of 
operators produces results superior to elaborate systems 
of inspections and checking. Generally speaking, workmen 
are left very much to thdr own resources, which may be 
meager enough. Great Reliance is placed upon the in- 
spection department, where the inaccuracies due to in- 
capable, untrained work^nanship are discovered, when 
they might have been wgely prevented. With careful 
training of machine operl&ors, the work of the inspection 
department could be mat^frially reduced, in the opinion of 
Mr. Le!and. There woulrf be less spoiled work and fewer 
parts requiring remachining — all resulting in large sav- 
ings in costs of productit^. 

Inspection service will Always be necefesary in our high- 
ly organized industries, httt the statemeht that inspection 
departments in modern factories are tnuch larger than 
necessary, while prelimilrimry training of the workers is 
neglected, comes with gt'eat force frotn a man of Mr. 
Leland's lifelong practical experience in mechanical work. 
A little more attention pajd to training \^-ould save a great 
many dollars now wasted, and besides reducing the cost 
of the finished product. Would improve its quality. Inci- 
dentally it would reduce labor turnovef, for the trained, 
responsible operator is Worth more thari the other kind, 
cin earn more, and has greater respect ior his job. 

New Materials — Uew and Better Results 

TODAY the whole world wants new and bettei taw 
materials, but different ones want these for different 
reasons. Those who have found business stagnant want 
new materials so as to have new seUing arguments, which 
will stimulate business. Aside from starting the wheels 
going, to these the new selling argument which the use 
of new materials would bring, would continue as a su- 
periority over competitors. Others want new materials 
because of the new results they may bring, superior to 
the results produced by old or present materials. 

Still others, consumers, want new materials because 
they want things which are better, or cheaper, or longer 
lived, or lighter in weight or color, or different or better 
in respect to some other qualities. In this issue some 
notes are presented relative to new materials along paint 
and varnish lines, and some facts on a little known wood, 
which should be a desirable material for coach and body 
builders. This material has been presented with the hope 
of assisting not alone in the present peculiar business 
s'tuation. but in the thought of permanent benefit as welf 
to the industries concerned. 



The Minister of Po ts and Telegraphs has announced 
an airplane mail service between Budapest and Belgrade, 
to begin November 29, 1920, and to carry at first only 
letters and postal cards. 
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General Utilization of Sycamore Wood 



W. D. BRUSH* 



Some Little Known Facts About This Desirable W^ood, Which Has Many Admirable Qual- 
ities Making it Suitable for Body Building and Other Lines 



ALERT body bui!ders as well as other large users of 
wood in any form, are, and logically should be, con- 
stantly on the lookout for new raw materials. The fol- 
lowing facts are presented relative to the wood syca- 
more because it is one of the most important commer- 
cial woods of the United States, is available in consider- 
able quantities, at a reasonable price, has many sterling 
qualities which would fit it for this work, and yet it is 
ranked about twenty-sixth in the list of native woods, 
according to consumption, this list including thirteen 
hardwoods which are used in greater quantities. This is 
not as it should be, for as stated it is a desirable material 
with many very good qualities. In general it is a uni- 
form colored, clean-looking wood, which presents a very 
good appearance when manufactured, that is in the fin* 
ished product. The heartwood is brown tinged with red; 
the sapwood is 'lighter in color. Plain sawed sycamore 
has little figure, excepting the lighter colored bands which 
mark off the annual growth layers from each other. Due 
to large medullary rays, it usually has a slightly mottled 
appearance. In quarter sawed wood, these rays are very 
conspicuous and resemble the figure in quarter sawed 
oak. In oak as in most other woods, the rays are lighter 
than the rest of the wood, while in sycamore, the rays 
are darker, consequently quarter sawing produces quite 
a different effect on the appearance of the wood. It takes 
different finishes in a very attractive manner. 

It ranks as a moderate wood, being classed as moderate 
in hardness, weight, stiffness, strength, shock resisting 
ability, shrinkage, warpage and splitting qualities. It has 
a strength of cibout 6,500 lbs. or about 75 per cent of oak, 
in bending, and 2,930 lbs. or 83 per cent of oak, in com- 
pression para'lel to the grain, and 450 lbs, or 62 per cent 
of oak, in compression across the grain. In most of its 
other physical or measurable qualities, it bears about this 
same relation to oak, that is from 60 up to 90 per cent. 
Its shrinkage approximates that of oak, tangential'y be- 
ing 84.4 per cent, in volume 99.3 per cent, but radially it 
is 104.1 per cent of oak. Although in these various quali- 
ties it ranks roughly at 75 per cent of oak, compared on 
the basis of dry weight or specific gravity when dry, it 
excels oak in compression parallel to the grain, and in 
stiffness; is about equal to it in shearing strength parallel 
to the grain and strength in bending; but is slightly below 
it in compression perpendicular to grain, hardness and 
shock resisting ability. 

The largest drawback is its durability. In exposed situ- 
ations the average life of the untreated lumber in the 
United States is from 3 to 5 years, with the life of in- 
dividual sticks higher according to the quality of the wood 
and conditions. Figures are not available as to its life 
when treated, but the nature of the pores of the wood, 
as will be shown, are such as to lend themselves well to 
creosoting and various other treating processes, a number 
of which do not discolor the wood. 



•Srientiflc Assistant. Forest Service. TT. S. Dept. of Airriculture 
Abstracted from Asrrlcultural BuUetln No. 884 Agncuiiure. 



From a truck or other automotive body standpoint, thi.s 
length of life does not differ widely from the generally 
accepted chassis of mechanism life. That is the average 
car has been considered to have a life of 5 years, now 
it is admitted that cars are made better and from better 
materials, so that the average car is considered to have a 
life of 6 years. Based on these figures, it would seem that 
the life of this wood in the form of a body would be at 
least as great as that of the chassis on which it would be 
placed. — 

Sycamore does not impart odor or taste to substances 
m contact with it, nor does it stain them. This quality, 
together with its moderate strength and the difficulty of 
splitting the wood, have made it particularly suitable for 
contamers, in which perhaps one-half of the total is used 
and should make it equally suitable for container bodies] 
such as ice cream, bakery, butcher, other meat, milk, and 
other provision bodies, as well as all refrigerated bodies. 
Weight and Structure 

The official standard weight of the Nat. Hardwood 
Lumber Assn. for rough sycamore lumber 1 in. thick is 
3,000 lbs. per 1,000 board ft., and far green lumber 4,750 
lbs. The government figures agree with this approxi- 
mately, being 3,000 lbs. and 4,300 lbs. respectively. In 
structure, sycamore is a "diffuse porous" wood; that is 
the pores or vessels of the wood are nearly all of the 
same size and quite evenly distributed throughout each 
annual layer or nng of growth, and the annual rings are 
marked off from each other by light colored lines. The 
medullary rays are numerous and conspicuous and prac- 
tically all broad. In this respect the wood mav be com- 
pared favorably with beech and birch, both diffuse porous 
hardwoods. Beech has broad rays but it also has many 
narrow rays and the broad ones are unevenly spaced, 
whereas in sycamore the rays are all broad and all evenly 
spaced. In birch the rays are all narrow. 

Range and Size of Sycamore Trees 

Practically all of our native sycamore wood comes from 
a single species, platanus occidentalis, which grows 
throughout nearly all of the eastern half of the United 
States. Other names applied to the tree are buttonwood 
and buttonball. Two other species occur in the western 
part of the United States, but these are unimportant com- 
mercially, yielding only a small amount of timber for 
local purposes. The common eastern i^vcamore usually 
grows to a height of from 75 to 110 ft., and a diameter of 
from 2 to 5 ft. There are records of sycamores measuring 
up to 14 ft. in diameter and 140 ft. in height, and a few 
such trees are still found. It is therefore the largest 
hardwood o( the United States in size of trunk, but net 
in height. 

Sycamore trees do not as a rule yield a large amount 
of the highest quality timber because of the shortness of 
the clear length of stems. Large logs are frequently 
shaky and often hollow, and on this account there is a 
high percentage of waste in the manufacture of lumber 
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and veneer. Logs over 20 in. in diameter are likely to 
be very defective. Smaller second growth logs are usu- 
ally quite sound. The southern sycamore is said to be 
often badly affected with worm holes, which makes it 
unsuitable for most uses. 

Commercial Supply 

The principal supply of sycamore is from that part of the 
central hardwood region which includes West Virginia 
and ^lissuuri, the states lying between them, and Ar- 
kansas and Tennessee. The greatest supply of sycamore 
is located along river bottoms in the Ohio and Mississipi>! 
Valleys and along the large .streams tributary to these 
rivers. 

The principal center of the sycamore industry seems to 
be at present located near the junction of the Ohio and 
Mississippi Rivers. Much sycamore is available in this 
region along these streams and their large tributaries 
and therefore many factories using large amounts of syca- 
more are located near by. The factories are usually lo- 
cated on the rivers and get their sycamore logs in rafts. 
The logs are placed in the water at different points along 
the streams, and are collected by a man with a power 
boat, who assembles them into rafts and tows them to 
the factory. Considerable quantities of sycamore are se- 
cured in this way along the lower Tennessee and Cumber- 
land Rivers. Factories located on the lower Ohio River 
can usually get a sufficient supply for their needs. In 
other regions however factories seeking large amounts of 
sycamore are generally unable to get a sufficient quan- 
tity and have been greatly inconvenienced by lack of a 
steady supply. In mo.st cases such factories have been 
obliged to a considerable degree to substitute other woods 
for sycamore. 

Stand of Timber and Production 

The wood is so widely scattered, and the compact bodies 
of it are so small, that any accurate estimate of the total 
stand is impossible. It is a bottom land tree, and is found 
generally along river banks and on islands. This choice 
of location is important, because it uses land otherwise 
unsuitable for cultivation, and the future supply is thus 
assured. Total reported cut has declined more or less 
steadily since 1909. but unfortunately the figures since 
that year are not accurate. In most recent years, the 
computed total cut shows a higher figure, approximating 
1909 and for 1917, exceeding it. Thus the reported (U. S 
Govt.) cut for 1909 was 56,511,000 board ft.; the estimated 
cut in 1916 was 40,000,000 board ft., in 1917 62,000,000 
board ft., and in 1918 35,000,000 board ft. The number 
of mills cutting sycamore approximated 3,000 in 1909 but 
dropped in 1913 and 1914 to nearly 600. Since then the 
number has increased steadily and now exceeds 900. 

The price has varied little for 6 years, 1904 and 1907- 
1911 inclusive is averaged at $14 07, with the low $13.15 in 
1904 and the high $14 77 in 1909 Taking this as a prewar 
figure, the figure for 1918 is $23.59. which is an increase 
of but 67.6 per cent, much less than the average hard 
wood. The amount produced in the various states has 
varied considerably in successive years, due partly to 
transportation changes, and partly to the irregularity of 
the stands, as noted previously. 

Little sycamore is used in the rough, the principal part 
going to factories for the manufacture of various products. 
Forest service statistics for 1909 show more than 33,000,- 



000 board ft. used in that year. Box ,.*nd crate manufac- 
turers used 51.42 per cent of this, or 17,131,693 ft., while 
furniture and fixture manufacturers used but 3,500,000 ft., 
vehicle and vehicle parts manufacturers only 63,600 ft., 
and ship and boat builders but 38,000 ft. 

Boxes and Crates 

Sycamore is favored for boxes to hold certain products 
which are easily contaminated by contact with most woods. 
It has long been the favorite wood for boxes for plug 
tobacco, which is easily stained and acquires an unpleas- 
ant taste and odor from many woods. It is considered 
the most suitable wood for this purpose, not only because 
of its non-contaminating qualities but also because of 
its moderate degree of strength and its attractive ap- 
pearance. More sycamore is used for boxes for plug 
tobacco than for any other product. Tobacco boxes were 
formerly made of solid wood and were nailed together, 
and sycamore served well because it did not split easily. 
Now however they are commonly made of plywood glued 
together and lock cornered. Sycamore is well adapted 
for this also because it cuts well, makes a strong veneer 
and glues well. 

Red gum has largely displaced sycamore for tobacco 
boxes in recent years, chiefly on account, of the scarcity 
of sycamore. Red gum not only does not contaminate 
the tobacco, but has the added advantage of cutting into 
plywood more easily, and therefore faster than the syca- 
more. The gum splits more readily, but this ^lifficulty is 
obviated by lock cornering in place of nailing. Red gum 
however does not make so attractive a box, and tobacco 
manufacturers have had considerable trouble in getting 
the trade to accept it because there was a suspicion that 
the grade of tobacco contained in the gum box was infe- 
rior. Sycamore is often used for the more conspicuous 
outer plywood pieces, but gum is being mixed with it 
more and more for such pieces, since the tobacco box 
makers often can not get a sufficient supply of sycamore 
even for the outside ply. 

Furniture and Fixtures 

The greater part of the sycamore employed in furniture 
and fixtures is in the form of plain sawed lumber. Much 
of it is manufactured into common furniture, such as is 
used for kitchens, pantries, porches and verandas. Slats 
for the backs of cheap chairs are made of sycamore. 
Large quantities of these chairs are made in the lower 
Ohio Valley. Elm and red gum are used for this pur- 
pose along with sycamore, because they all hold their 
shape well after they are steamed and bent. Light and 
dark pieces are kept separate and not used together in 
the same chair, since this detracts from its appearance. 
Factories making cheap chairs generally use much low 
grade material. 

Since it does not impart taste, odor, or stain, sycamore 
is used for shelving, sides and bottoms of kitchen cabinets 
and for refrigerators. Of the total amount reported for 
tliis industry, 340,000 feet were used in the manufacture 
of kitchen furniture including kitchen tables. 

Sycamore constitutes a not inconsiderable portion of 
the interior and hidden parts of more expensive furni- 
ture. It is very useful for drawer sides, backs and bot- 
toms, shelves and pigeonholes, partitions and compart- 
ments, guides and linings. It is also used as core mate- 
rial on which veneer is glued. It finds place in such situ- 
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ations because it is not a high priced wood and not be- 
cause of any superiority over many other woods used with 
it or replaced by it. 

Quarter sawed sycamore for outside pieces is higher 
class material and is used for the same purpose as more 
expensive woods. Quarter sawing produces a different 
effect in sycamore from that in most of the oaks because 
of its dark colored medullary rays. The so-called "silver 
grain/" which in oak is lighter than the rest of the wood, 
in sycamore is darker, producing a peculiar effect which 
is often admired. The quarter sawed stock is used in 
solid pieces and in the form of veneer, and is frequently 
made into panels. Sycamore is also cut into plain veneer 
for panelwork. 

Sycamore in one form or another is used in practically 
all classes of furniture. A large demand comes from 
makers of bureaus, chiffoniers, bedsteads, folding beds, 
tables, china closets, music cabinets, bookcases and filing 
cabinets. Sycamore is also used for office fixtures and 
furniture, for w'hich the quarter sawed wood is espe- 
cially appropriate. 

Striking Figure in Quarter Sawed Sycamore 

The striking figure shown by sycamore when quarter 
sawed makes a demand for it for planing mill products, 
sash, doors, blinds and general millwork. Its principal 
use in this industry is for the interior finish of houses 
and stores, including flooring. It is also used in consid- 
erable amounts for cabinetwork. One of the most showy 
uses of quarter sawed sycamore is for mantels where 
panels, columns, brackets, shelves and tops are combined. 
Stair rails, newel posts, spindles, capitals and grillwork 
call for some of the best grades of this wood. There is 
also a demand for it for sash and blinds. 

Sycamore is desirable for doors, casing and base. It 
is much in favor at the present time for door panels in 
the form of plain veneer. Sycamore panels of built up 
veneer are preferable to those of solid wood because of 
the tendency of the solid wood to warp and twist. Some 
figure can be obtained in the plain wood, but in order 
to get the striking figure effects peculiar to the wood it 
must be quartered. The sycamore door panel is said to 
go well with a pine frame, a birch frame or a frame ve- 
neered with sycamore. 

Grading Rules 

Sycamore lumber is graded under the National Hard- 
wood Lumber Association Rules. There are separate 
classifications for plain and quartered sycamore. Lengths 
are from 4 to 16 feet, but not over 15 per cent of odd 
lengths are admitted. Thicknesses are }i, j^, ^, }i, 1, 
1>4. 1^2, IVa^ 2, 2;-^, 3, 3)4, 4, 4>4, 5, 5>4 and 6 inches. 
Widths are 3 inches and over. 

Plain sycamore is graded under the same rules as beech, 
birch, hard maple and hackberry and the grades are as 
follows : Firsts, seconds, selects. No. 1 common, No. 2 
common, wormy and No. 3 common. Inspection is made 
on the poor side of each piece. Firsts are 6 inches and 
over wide, 8 feet and over long, and pieces with 4 to 9 
feet surface measure must be clear. Larger pieces can 
have one or two standard defects, depending on the size 
of the piece. Seconds are 6 inches and over wide, 8 feet 
and over long, and can have from one to five standard 
•defects according to size of the piece. Firsts and seconds 



are generally combined as one grade and designated as 
*'FAS." In this combined grade not more than 20 per 
cent of the pieces can be under 12 feet long and not more 
than 10 per cent of 8 and 9 foot lengths are allowed. Se- 
lects are 4 inches and over wide, 6 feet and over long, ad- 
mitting 30 per cent under 12 feet long and 5 per cent of 
6 and 7 foot lengths. In general pieces in this grade must 
be practically or nearly clear on the best face and the 
reverse side must be up to the No. 1 common grade. No. 
1 commons are 3 inches and over wide, with not to ex- 
ceed 5 per cent of 3 inch widths, and 4 feet and over long, 
with not over 30 per cent shorter than 10 feet and not to 
exceed 10 per cent of 4 and 5 feet lengths. Pieces 4 and 
5 feet long, and 3 and 4 inches wide 6 and 7 feet long 
must be clear. Larger pieces must work 66j^ per cent 
clear face in not over 2, 3 or 4 cuttings depending on 
width and length of piece with specified minimum sizes 
of cuttings. No. 2 commons are 3 inches and over wide. 
4 feet and over long, with not more than 10 per cent of 
4 and 5 feet lengths admitted. Pieces must work 50 per 
cent clear face in not over 3, 4 or 5 cuttings (not less 
than 3 inches wide and 2 feet long) according to size of 
piece. In wormy grade pin-worm holes are not con- 
sidered a defect, and it is a combination of all grades 
included in No. 2 common and better. No. 3 commons 
are 3 inches and over wide, 4 feet and over long, and each 
piece must contain at least 25 per cent of sound cut- 
tings of a minimum width of lyi inches and a minimum 
area of 36 square inches. 

The grading rules for quarter sawed sycamore are the 
same as for plain sawed except that the combined grade 
of firsts and seconds and selects must show figure on one 
face not less than 90 per cent in the aggregate and the 
cuttings in No. 1 common and No. 2 common must show 
figure on one face. There is a slight difference also in 
the grade No. 1 common, the rules for plain sycamore al- 
lowing a large number of cuttings in the largest pieces. 

Summary and Conclusions 

Although neither a high priced nor a plentiful wood, 
sycamore is well regarded for certain uses. It is partic- 
ularly in demand for such containers as slack barrels and 
plug tobacco boxes because it does not impart stain, taste 
or odor, has a clean and pleasing appearance, is fairly 
strong, and works and seasons well. Quarter sawed ma- 
terial is desirable for the outside finish of various products. 

There would be a good market for sycamore if a suf- 
ficent and constant supply could be assured. However 
on account of the occasional occurrence of the timber 
the supply is irregular, and recently there seems to have 
been less of it available than in former years. Red gum 
is being substituted for sycamore to a very large extent 
for tobacco boxes and slack staves, and with improved 
methods in working and seasoning has proved satisfac- 
tory to a degree, although it does not present so good an 
appearance. 

There will probably always be considerable though oc- 
casional supplies of sycamore available, since the tree 
occupies flood lands and areas along the streams not 
suitable for cultivation. Although many other trees are 
worth more in the market, sycamore is valuable to the 
agriculturist along streams for keeping his land from 
washing, and its growth should tlierefore be encouraged 
in such situations. 
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Modest-Cost Butcher Body for 1-Ton Chassis 



IN many small towns the butcher still goes around from 
door to door, selling his meat to his customers in person 
and cutting it as wanted. With a horse-draw^n wagon, 
this is such a slow process that he can scarcely see enough 
people each day to make a good living. That is the pro- 
cess of pedd'ing to call it by its right name, is sufficiently 
slow in itself, but added to this a slow method of trans- 
portation from customer to customer simply makes the 
situation impossible. 

The average tradesman has some form of a car for rec- 
reation on week ends and holidays, and it should be a 
simple matter for the ambitious body builder, says Black- 
smith and Wheelwright, to induce the butcher to have a 
suitable body built for use on his touring car chassis, 
thus making it do double duty. Incidentally it may be 
pointed out that the horse and wagon can be sold for a 
considerable sum towards the new body, while the increased 
business resulting from the more modern and quicker 
method of transportation wi 1 soon return the balance of 
the cost, and make the business permanently more profit- 
able to him. 

The butcher carries his meat in the wagon, goes from 
door to door, takes his orders, cuts off the meat right in 
the wagon and delivers it to the housewife without any 
more ado. Sounds simple enough. Many times however 
the butcher labors under difficulties for often he has not 
the facilit!ies for serving his customers properly, and 
wastes a lot of time with unnecessary motion. Here is 



where the wagonmaker steps in. We'll wager that when 
any progressive butcher sees the drawings below, it'll just 
make his mouth w^ater and he'll say: "How much?" 

The body is to be p.aced on a Studebaker 1 ton truck or 
similar chassis and is made of hard wood stock throughout. 
It has four }i in. panels on each side as well as the front of 
the body. The top of the body is made up of twelve 
in. bows, with ^ in. top strips running lengthwise. There 
are three upright side posts on each side, made of 2 in. 
by lj/2 in. stock. The to,) bars. lower base bars and 
center strips are of the same stock. 

The flooring sills are made of 2 in. by 5 in. stock and 
three floor boards oi lyi in. stock. The ice box at the 
forward end of the body is of the ordinary type seen in 
fish stores, having two sliding top doors, one sliding over 
the other. 

The counter which can be used for cutting the meat, 
packing it, etc., has a drawer at the center which will be 
found useful for keeping sharp knives, and other weapons 
of the butcher's art. 

The chopping block is of the ordinary 18 by 18 in. type. 
At the forward end of the body over the ice box hooks 
can be placed on which saws, cleavers and meat hooks 
can be hung. At the side of the body over the counter, 
hooks can be placed from which bacon strips, hams, etc., 
can be suspended. 

The rear of the body is all dressed up with a small awn- 
ing which is provided to keep the inside as cool as possi- 
ble and protect the butcher from the glare of the sun. 




Drawings for a travellna butcher shop on Studebaker 1-ton chassis. Lower left — General side view. Lower right..Rear view with 
dimensions. Upper left — Plan showing layout. Upper right — Perspective of ice box, chopping block and table 
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Patent Office Conditions Menace American Industry 

By EDWIN J. PRINDLE* 

Insufficient Force and Meagre Salaries — Raised but 10 Per Cent Since 1848 — Menace Amer- 
ican Manufacturing Supremacy, and Through it, American Standards of Living 



AMERICA'S position as the leadinj^ country of the 
world in manufacture and the production of inven- 
tions is due, more than anything else, to our patent sys- 
tem. Americans are not naturally more inventive than 
Europeans, for we are all either Europeans or decendants 
of Europeans. We have great natural resources but so 
have other countries. The only tangible reason which 
can be pointed out for the so common existence in this 
country of the power to invent is that it has been de- 
veloped through seeking for the rew^ards held out by the 
American patent system. 

As a single good example of what the American inven- 
tor has done to increase our wealth and reduce the cost 
of labor, the changes which he has wrought in agriculture 
may be taken. Before the establishment of our patent 
system, the art of agriculture had remained practically 
at a standstill for many thousand of years and was con- 
ducted almost wholly by manual operations. The Ameri- 
can inventor has provided the farmer with so much more 
efficient tools and with so many automatic or semi-auto- 
matic machines that it is a very conservative estimate to 
state that one man today can do with them the work of 
from 10 to 15 men with the tools available at the time of 
the Declaration of Independence. While the farmer of 
the Revolution did most of his work by the unaided use 
of his hands, the farmer of today works through his brain 
with machinery which he has only to guide and watch, 
and which even saves him the trouble of walking This 
marvelous change, in but one hundred and twenty-five 
years, in an art which had stood still so long, is due w^hol- 
ly to the American patent system. Think where the al- 
lied countries would have been during the war, and would 
be today, if the American farmer were only able to pro- 
duce at the rate at which he was producing before our 
patent system brought forth these inventions. Untold 
millions would have perished from starvation or would 
now^ be starvin.c:. not for lack of money, but for lack of 
food at any price. What is true of agriculture is equally 
true of many other arts and industries in our country. 

American Patents Practically Guaranteed to be Valid 

Aside from the right granted to the inventor, in ex- 
change for a d'sclosure of his invention, to monopolize 
the child of his brain for 17 years, which he might have 
kept secret and so might ])ossib'y have monopolized for 
a much longer period, although less advantageously, the 
principal attraction of our patent system has been the 
provision of an examining force in the Patent Office, 
whose duty it is to make a search of all the patents and 
publications of the world and of the state of unpublished 
knowledge in the United States before granting the patent, 
to determine whether the invention is new. so that when 
the inventor receives a patent there shall be a very strong 
probability t\\:X the patent is valid. The granting of 

♦Chairman of the Committee on Patent** of A»ri*»ri'-nn En^rineer- 
ins roiuKil. repivxent'np the A. S. M. E. Printei bv editorial 
courtesy, Methanical Enpineerinpr. 



patents under such circumstances raises a legal presump- 
tion that the patent is valid and puts the burden on the 
infringer of proving that the patent is not vahd. This 
presumption greatly enhances the salability of our patents. 
Without it there would be produced but a fraction of the 
number of patents now produced, and we would surely 
lose our lead over other countries in inventing and ul- 
timately in manufacturing. Let the American inventor 
once fully get the idea that it is not worth while to in- 
vent, and it w^ould take a generation to rebuild a class 
of inventors after the mistake was realized. 

No ordinary cautious business man would be likely to 
purchase a patent without having such an examination 
made, either by the Patent Office or by attorneys employed 
at his own expense. As there are over 1,350,000 U. S. patents 
and several million foreign patents, to say nothing of the 
enormous amount of technical literature, which should be 
considered, the making of such a search requires a great 
deal of technical knowledge and skill. 

The Patent Office has classified about half of the pat- 
ents, so as to simplify the searches, but it will be a gen- 
eration before the classification is made complete if it 
proceeds only at the rate which the present limited force 
permits. 

Outside Patent Search Very Expensive 

The expense of a search to determine whether a patent 
is valid, when made by attorneys outside of the Patent 
Office, is unavoidably so high that individuals who might 
otherwise purchase a patent are frequently deterred from 
purchasing on account of the expense, and in many m- 
.stances even manufacturing concerns w^ould refuse to buy 
a patent rather than incur the expense of a search thus 
made. WMiere inventors would like to exploit their own 
inventions, if there were no examination system within 
the Patent Office, they would not usually think it worth 
while to make the invention, because the expense of a 
search through attorneys, added to the expense of devel- 
oping the invention, frequently wouM be prohibitive. On 
the other hand, a sufficiently large and properly qualified 
examining force in the Patent Office would be able to 
make good examinations, or reasonably certain examina- 
tions, at a cost which would enable the Patent Office also 
to print and issue the patent for a total uniform charge 
of $40 to $45 per patent. This is because by great subdi- 
vision of the labor, each examiner would be enabled to 
work on a particular class or subclass of inventions for 
years, which would enable him to become so familiar with 
that class and with the limits within wh'ch it would be 
safe to confine his examination that such an examination 
would consume very much less time then if made by per- 
sons whose successive searches necessarily related to in- 
ventions in many different classes and arts, as must be 
the case wMth attorneys. 

For many years the Patent Office has been getting far- 
ther and farther behind in its work of examining applica- 
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tions for patents. The number of applications for patents 
has been steadily increasing for many years, until now 
over 100,000 applications are received in the Patent Office 
each year, including those for trade mark registrations, 
the number of applications having increased 36 per cent 
in the last three years. Every patent granted in this or 
in other countries adds to the field of search which must 
be gone over in examining later applications for patents. 
The examining force has not been increased in propor- 
tion to the increase in work. The result has been that 
the Patent Office has gradually been losing more and 
more the race with its work, until today an inventor fre- 
quently has to wait a year before receiving the first ac- 
tion from the Patent Office in his application, which he 
has to await before he can begin the series of arguments 
and amendments usually necessary to overcome or obvi- 
ate the objection of the Patent Office and obtain a patent 
If the inventor has made arrangements for capital, this 
delay may cause loss of interest of the proposed investors 
in the enterprise or the diversion of the proposed capital 
to other enterprises, and may be just as serious for him 
as the refusal of a patent altogether. 

Lack of Examiners Increasing Litigation 

The entirely insufficient number of examiners in the 
Patent Office in recent times unavoidably results in the 
granting of many patents which are partially or wholly 
invalid. Many of these patents when finally found to be 
invalid, have resulted in heavy losses of time and money 
on the part of the inventor or those engaged in exploit- 
ing the invention, and they frequently become the cause 
of long, expensive and fruitless litigations, which not only 
mean large losses to those interested m the patent, but 
heavy expenses to the manufacturer who has to resist 
the suit. These suits, taking as they do the time of the 
courts, put the public to large expense. Thus a little 
money is saved in the Patent Office and a great deal of 
money is lost in private and public expenditure in con- 
sequence. 

The positions in the examining corps of the Patent 
Office ought to be very attractive to a fine class of men. 
The examining corps has a record for the strictest hon- 
esty that is unexcelled by the judges of any state or coun- 
ty, or by any organization of men to whom are entrusted 
most valuable secrets. The primary examiners (who are 
the chiefs of divisions) are in eflfect the commissioner of 
patents in 97 per cent of the cases for there is no appeal 
from their favorable decisions on applications for patents, 
and their final unfavorable decisions are accepted in most 
cases, because of the expense of appeal from them. They 
pass upon inventions often of very great value, and their 
positions, if they were adequately compensated, would 
because of the dignity and security attached to them, be 
attractive to men of high qualifications and ability. 

University Education a Necessity 

Today however the pay is so inadequate that an edu- 
cated man can barely eke out an existence. Men without 
a college education, or the equivalent thereof, could not 
pass the examinations for positions on the examining 
force, and yet owing to the present meagre compensation, 
examiners are unable to send their own sons to college. 
Many of the best examiners have been forced to resign 
and go into the private practice of patent law, where at 
the outset, the average compensation— of primary exam- 



iners, for instance — from patent lawyers or large corpora- 
tions, is considerably more than twice their Patent Of- 
fice salaries, with the certainty that they w-ill earn pro- 
gressively more, if they prove capable. It has become a 
common v^'^^tice for men to go into the Pt?*ent Ofiice 
for two or three years' experience, with no intention of 
staying, but only to get sufficient experience so that they 
can enter the employ of patent lawyers or the patent de- 
partments of large corporations. Thus the Patent Office 
is to a large extent, merely a training school for patent 
lawyers. Today examiners receive but 10 per cent more 
than the pay fixed for their positions in 1848. Then their 
pay was equal to that of members of Congress r.nd of 
United States district judges whose salaries have been 
increased 300 per cent or more since that 'Jate. 

The resignations from the examining corps have for 
ten years been going on at the rate of 25 per cent per 
annum, and today over 10 per cent of the examiners are 
temporary appointees, who are qualified to pass the rigid 
scientific and techn'cal examination necessary for a reg- 
ular appointment. As it takes at least two or three years 
for an examiner to become sufficiently familiar with the 
class of inventions to which he is assigned to be efficient 
in his work, the frequent rotations due to the constant 
stream of resignations results in many of the classes of 
inventions being examined all of the time by men inef- 
ficiently familiar with them. 

System Now Near the Breaking Point 

The Patent Office is now so far behind in its work that 
it cannot go much farther without breaking down. The 
situation is so serious that the National Research Council, 
at the request of the Secretary of the Interior and the 
Commissioner of Patents, appointed a committee to in- 
vestigate it and propose a remedv. This committee was 
composed of eminent inventors and scientists and three 
patent lawyers, namely Dr. W. F. Durand. professor of 
mechanical engineering at the Leland Stanford Universi- 
ty, its first chairman; Dr. L. H. Baekland, now^ chairman, 
inventor and scientist; Dr. R. A. Mi'liken, professor of 
physics at the University of Chicago, and an inventor; 
Dr. M. I. Pupin, professor of electrical engineering at 
Columbia University, and an inventor; Dr. Reid Hunt, 
professor of medicine at Harvard University Medical 
School ; C. P. Townsend, a consulting chemist of Wash- 
ington, and three patent lawyers, Thomas Ewing, former- 
ly Commissioner of Patents; Frederick P. Fish of Boston, 
and the writer. 

Provisions of Nolan Bill 

After most careful investigation, this committee pre- 
pared and secured the introduction into Congress of bili 
H. R. 11,984, known as the Nolan Patent Office Bill, from 
its introducer, Hon. John I. Nolan. This bill proposed 
increases in the examining force of the Patent Office of 
6 per cent and the clerical force of 4 per cent at.d in- 
creases in the salaries. Taking the position of primary 
examiner as typical, the increase in salary was from $2,700 
to $3,900. There is the following evidence, from thor- 
oughly qualified organizations, that the proposed salary 
for primary examiners is the lowest that can possibly 
remedy the present situation: A questionnaire sent out 
by the American Patent Law Association showed that the 
average annual income of primary examiners, who have 
recently resigned from the Patent Office and have gone 
into the employ of p .tent lawyers is $6,400. 
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The Engineering Council, composed of engineers and 
representing 45,000 engineers, passed a resolution stating 
that the salary of $3,900 for a primary examiner was low 
by comparison with salaries of engineers outside of gov- 
ernment service, of whom similar responsibilities and 
qualifications were required to those of primary exam- 
iners. The American Engineering Council, under the 
presidency of Herbert Hoover, has succeeded to the work 
of this council and through its patents committee is ac- 
tively forwarding the movement for Patent Office reform. 
The American Society of Mechanical Engineers is actively 
interested in the immediate betterment of Patent Office 
conditions. 

The National Association of Manufacturers, represent- 
ing 5,500 manufacturers, many of whom are employing 
engineers, passed a resolution stating that the relief pro- 
vided in the Nolan bill as it passed the house of Repre- 
sentatives (in which form the salary of the primary exam- 
iner was $3,900) is the minimum that should be provided. 

The American Chemical Society, composed of 13,500 
chemists, passed a resolution urging the restoration to 
their original values of the numbers for the examining 
and clerical forces of the Patent Office and the salaries 
therefor in the Nolan Patent Office bill. 

Resignations and Confusion Continue 

The resignations from the Patent Office have con- 
tinued uninterruptedly at the same rate during the pen- 
dency of the Nolan bill. This bill passed the house of 
Representatives without amendment. The Senate has 
amended the salaries to the principal examiners and 
clerks to such an extent as to make the bill wholly inad- 
equate for the present situation. It decreased the salary 
of primary examiners to $3,600. This figure is shown to 
be inadequate, not only by the evidence above referred 
to, but also by the fact that the prospect of the bill be- 
coming law with this salary in it has not in the least 
stemmed the tide of resignations. 

The Senate and House both referred the bill to a con- 
ference committee to adjust their differences. Represen- 
tatives of the Federated Engineering Council and of many 
organizations represented therein, representing over 
80,000 engineers, appeared before the conference com- 
mittee at a hearing held the first week in January, which 
was also attended by representatives of many other or- 
ganizations, and urged that the figures of the bill be re- 
stored to the condition in which they passed the House 
of Representatives and that the bill be immediately enacted 
into law. 

Although this is a time for great economy, it w^ould 
be false economy to deny the Patent Office the moderate 
measure of relief provided in this bill. It is because 
American inventors are constantly improving and cheap- 
ening our processes of manufacture and devising auto- 
matic machinery to replace labor, as well as producing 
inventions to serve new purposes never before accom- 
plished that we have been able to maintain our great 
prosperity and pay our workmen wages that enable them 
to enjoy the highest scale of living of any country and 
to successfully meet foreign competition, while at the 
same time conferring benefits on the entire world. 

With our patent system working normally, many in- 
ventions will be produced every year, which in the aggre- 
gate, will add so much to the income of our country that 
the returns from income taxes will be much larger with 



the Patent Office properly supported than without it. 
Therefore to deny the Patent Office the needed relief 
would not be an economy but a waste. 

European countries have been taught by the war to be 
on the tip-toe of efficiency, and they are already strength- 
ening their patent systems. We must maintain our patent 
system in efficient operation or we shall ultimately lose 
our advantage over other countries, and will also have 
to reduce our scale of living to theirs. 

Moreover the Nolan bill provides the funds for its own 
increases of expenses by an increase in the fees charged 
for obtaining a patent from $35 to $45. The Patent 
Office is and always has been more than self-sustaining. 
It has now a credit on the books of the treasury depart- 
ment of over $10,000,000 that has been denied to the 
Patent Office and turned into the general fund. The 
Patent Office should have the proposed relief and have 
it quickly. 



Building: the Small Car and Body 

(Continued from page 17) 
putting on the door pockets and placing the mats on the 
floor. 

At the cutting tables were long rolls of the artificial leather 
covering being marked according to pattern, and backs 
and cushions for the "Four-Ninety" were cut with swift 
electric knives. Once cut, the girls made short work of 
the sewing operation, preparing each back and cushion 
for the layers of hair. Expert operators then put the 
hair in place, set the cushions in large hydraulic presses 
and in the twinkling of an eye, complete backs and cush- 
ions were stuffed, buttoned and formed in the attractive, 
tufted style. 

It is also the duty of the trimmers, after they have made 
the tops, including frames and covering, and the top 
covers, to adjust these to the body and to attach top 
brackets. When all thesei parts have been put into place 
the windshield is fastened to the dash and the body as a 
separate unit is complete. 

Meanwhile the chassis has been traveling along the 
endless chain conveyor on a lower floor of the plant. It 
has been progressively constructed by equally specialized 
mechanical workers until it has reached that point where 
it is ready for body to be attached. The building of both 
chassis and body is so well timed in Chevrolet plants that 
each is ready for the other simultaneously. At just this 
stage the finished body is lowered through a hatch directly 
over the moving chassis and fits so nicely that it is only nec- 
essary to fasten one unit to the other. This done, wiring 
system is connected with motor, rear fenders attached, 
steering wheel adjusted and hood set in place. As all 
these connections between the two are effected the com- 
plete and perfect car arrives at end of its course. 

They use what is called "progressive assembly" at the 
plant. That is, the cars are carried on an endless chain 
conveyor, which begins where the frame is constructed 
and unoves (at rate of 100 feet in 45 minutes) until the 
final screw is in its place, the oil and water and gasoline 
put in, and the car announced complete and perfect, ready 
for the purchaser. 

During this process of assembly one sees first a crew 
of workmen putting the front and rear springs and axles 
on the complete frame; another crew then lowers and 

(Continued on pape 2S) 
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The New and Unusual in die Automotive Field 

Turn-O-Stop Rear Signal Gives Warning of Either Turn or Stop — Kwik-Way Valve 
Facing Machine Ref aces V alves Preparatory to Grinding — Smith Standard Radius 

Tools Cut Concave or Convex Radii 

Automotive Manufacturer will present on these pages some automotive unit, accessory or equipment which presents un- 
usual and different features 



Turn-O-Stop Rear Warning Signal 

A new form of rear warning signal, to indicate the 
movements of an automobile or truck, has been perfected 
and is now being placed on the market by tlie Turn-O- 
Stop Mfg. Corp., through Mitchell & Livingston, New 
York, N. Y. This includes a pair of lamps which are 
generally placed on the rear fenders, one on either side. 
By means of suitable connections, when the driver intends 
to come to a stop, slow down, or turn in either direction, 
he moves a finger lever on the steering post. I his gives 
the desired signal on the rear lamps, Fig 1, one or both 
as the case may be. 

When the driver wishes to turn to the right, he mo/es 
the finger lever show^n in Fig. 2, to the right. Then the 
right hand rear signal snaps open, flashes out a white 
hand against a red background, flashes the warning letters 





REAR VIEW OF CAR SHOWING 
BOTH HANDS OPEN-FULL STOP 



Fig. 1. Rear view of car with Turn-O-Stop Signals in position 

Look Out, also in white against a red background, and 
emits a buzzing sound. The white hand and woids are 
indicated by means of an internal electric light. The buzz- 
ing sound can be heard, it is claimed, within a radius of 
lOO ft. 

I'or a left hand turn, the finger lever is pressed to :he 
left, and the left rear signal performs in a similar manner. 
Vov a full stop the lever is pressed downward, whv^n botli 
signals snap open, as indicated in Fig. I. The buzzing 
soun(l> continue as long as the signals are on, so that the 
driver is protected against running with signals set. The 
lever can be removed like a switch key, so that the sig- 
nal system can not be trifled with in the owner's absence. 

Complete outfit includes two lamps, cable connections, 



switch key, bolts, wire, etc. Signals are handsomely fin- 
ished, are dignified in appearance, and are built to outwear 
the life of the car. 



IHT7U»t 



Kwik-Way Valve Facing Machine 

A new machine has 
been developed for true- 
ing up the face of auto- 
motive motor valves with 
relation to their stems. 
The importance of this 
cannot be overestimated^ 
for without it the valve 
can not be a perfect fit, 
regardless of the accu- 
racy of the valve seat in 
the cylinder block. This 
new machine, shown in 
Fig. 3, is known as the 
Kwik-Way, and is made 
by the Cedar Rapids En- 
gneering Co., Cedar 
Rapids, la. 

In this machine the valve is held by an especially de- 
s'giied chuck and rotated while the face is being trued up 
with a high speed grinding wheel. The chuck shaft, 
grinding w heel and motor are mounted on a symmetrical 
cast iron base. Electric current may be obtained from any 
lighting circuit. 

This machine will take any size valve up to and includ- 
ing 3 in. head and 3^ in. stem. By means of a graduated 
dial it can be set to grind valves at any angle from 25 to 
65 deg. The dominant features of this machine are accu- 
racy and s])eed. 




Fij. 2. Turn-O-Stop operating 
lever on steering post 




KWIK-WAY 
CEDAR RAPIDS ENWNEtRI 

CCDAC. ^A^:^'- '^-'^^ 



Fig. 3. Kwik-Way Valve Facing (Machine witli valve in position 
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While desig'ied as a tool for garages and repair shops, 
its utility is none the less desirable to manufacturers since 
its use would insure motors starting out with perfectly 
true valves and valve seats, a combination which almost 
guarantees maximum power, fuel economy and other de- 
sirahle qualities. 




Fig. 4. Smith Standard i/a 
in. Radius Cutter at work 



Smith Standard Radius Cutting Tools 

In lathe, planer and shaper machine work, it is often 
necessary to cut a radius, either concave or convex. This 
generally requires a special formed tool, or at least it 

has in the pas^ but a new 
tool has been developed 
which will do this work in- 
stantly. Obvious'y. this 
saves much time and labor, 
produces an accurate result, 
and in this way, turns out 
absolutely intercliangeable 
parts despite the radius 
The tool referred to is 
k^iown by its maker, R. C. 
Smith Tool & Mfg. Co.. 
Newark, N. J., as the Standard Radius Tool. It is 
made in single tools, and in sets. Thus Fig. 4 shows 
a convex cutter turning a 3/2 in. concave radius on 
the right end of the piece in the lathe. The sec- 
ond illustration, Fig. 5, shows the Standard Set No. 1. 
As will be noted this ranges from 1/16 to 1 in. radii, in 
15 steps, and a 60 deg. cutter. This covers the average 
machine shop requirements, but set No. 2, not shown, is 
more complete, having in addition 5 concave cutters rang- 
ing from yi to 1 in. Set No. 3, not shown, is even more 
complete including 9 concave cutters for the smaller 
radii, from 1/16 to 7/16 and 9/16 in. 

Each set includes a patented holder, the standard shank 
size of which is >^ by Ij/^ by 6% in., and a wrench for 
clamping the cutter firmly in place by means of the 
lock screw. Other shank sizes will be made specially, at 
an extra charge. 

With this tool when it is desired to cut a 34 in raius, the 
mechanic simply inserts a J4 in. Smith cutter in the holder, 
puts this in the machine, and proceeds with the work. 
There is no delay, no fiddling around, nothing special to 
be made or figured out. Special sizes of cutters will be 
made to order. 




Fig. 5. Smith Standard Radius Cutters In Set No. 1 
complete with holder 



Possible New Materials for Paints 

(Continued from page U) 
Style, consisting of large logs between which the mais are 
set. and a large wooden ram forces the mats together, 
pressing out the oil. The oil is then filtered through bam- 
boo cloths and is then carried to the China wood oil 
broker in large baskets, the baskets being lined with a 
peculiarly oiled paper. Each Chinaman carries four 
baskets, two being suspended from each of two sticks 
swung across the shouMers. Each basket of oil which is 
purchased is tested, and its richness determined. The oil 
is then emptied into tanks and from these tanks is drawn 
off into barrels, in which it is shipped to varnish man 
ufacturers. 

This wood oil is one of the most important native p rod- 
ucts of China. In the Un ted S'a.es it is frequently 
called nut oil because pressed from a nut. but in China 
it is known as wood oil because used mainly on wood. 
It is obtained from two varieties of tree, one of which is 
confined largely to southern China, while the other flour- 
ishes in western and central China. The latter is far more 
important and furnishes the major part of the oil ex- 
ported. Both species are hardy trees and grow luxur- 
iantly in a hilly country up to an altitude of 2,500 feet. 
They seem to thrive in poor soil and are able to with- 
stand long periods of drought; they are found as far 
north OS 24° latitude, but in such a severe climate fail to 
bear fruit on account of the cold. A full grown tree is 
about 20 feet in height and the trunk measures 6. to 12 
inches in diameter. The *'tung yu shu" tree is deciduous 
and sheds its leaves in October and November. It is low 
spreading, and in the spring produces a great profusion 
of white blossoms and flowers, the petals of which are 
sprinkled with pink and yellow. The fruit of the tree is 
about the size of a large walnut, in shape not unhke a 
persimmon, with a smooth exterior and contains from 3 
to 5 seeds. When ripe the husk bursts open and the seeds 
or nuts fall to the ground. 

Transportation of Oil to Hankow 

The oil is generally bought up by dealers in cities or 
interior market places and he'd for speculation. It is with 
these dealers, or in some cases the mill owner, with whom 
the compradore of a foreign firm has to deal. When a 
shipment of wood oil has been purchased by the compra- 
dore it is placed on board a Chinese junk for transpor- 
tation to Hankow. Each junk holds from 300 to 700 bas- 
kets, which are lined with layers of varnished paper. En 
route the cargo is liable to taxation in various forms by 
the numerous military officers through whose territory it 
passes. 

Over 60 per cent of the wood oil entering Hankow 
comes from Szechwan or Kvveichow and has to pass 
through the Yangtze gorges, where many cargo boats are 
wrecked. Since the foreign manager in Hankow buys his 
wood oil from the compradore he prefers that the com- 
pradore take these risks, and consequently only pays for 
pure oil laid down in his godown at Hankow. Insurance 
rates on junks making the trip from Szechwan to Hankow 
are prohibitive. Some companies send small lighters into 
Hunan in order to tow carbo boats loaded with wood 
oil purchased in that province. Others buy their oil from 
Chinese dealers in Hankow who have bought cargo in the 
interior. 



(To be continiied) 
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Building the Small Car 

(Continued from page 25) 

adjusts the engine into place, and the gas tank, then, as 
the car moves slowly on, the brake and steering rods are 
added, the transmission and the brake rods. 

Let us pause for a moment and watch the enameling 
of the chassis which is the next operation. The work is 
done with an air brush, which really means that the 
paint is sprayed on, as one might do with a garden hose. 
It makes a heart of economical trend skip a beat or two 
to contemplate the amount of enamel that is so efficiently 
applied to Chevrolet cars here every day. 

The hood and fenders, instead of being air-brush 
painted as the chassis is, are dipped into the enamel and 
swung on frames to drip before being baked. 

The baking process takes place in hige ovens especially 
constructed for the purpose. 

As the chassis moves out from the first oven and con- 
tinues on its road to completion, it is equipped with the 
finished body, lowered from the floor above and then the 
tops are fitted into place, adjustments made, and at last 
the car finds itself in the final test room. 

And at last when everything has been carefully tested, 
the Chevrolet is loaded on a flat car on a switch just out- 
side the final test room where it joins five other cars and 
begins its transit to some waiting dealer — and customer. 

There are many special departments in the plant which 
interest one. The welding for instance where red hot 
irons and flying sparks make you think of the blacksmith 
shop of yore, now almost entirely succeeded by the 
garage ; or the room where the bodies are built. 

One special department with much of interest is that 
in which the camshafts are made. The importance of this 
part in engine performance may be judged from a consid- 
eration of the fact that it governs the opening and closing 
of the valves, indirectly the sparks, and thus the explo- 
sions. Consequently a very accurate camshaft of suit- 
able material is a necessity in the smooth even flow of 
power. 

The Chevrolet camshaft is a drop forging of high 
carbon steel, heat treated. The integral cams are especially 
heat treated and their surfaces so finely ground as to 
come within limits of five one-thousandths of an inch. 

These cams are made oval in shape so as to raise and 
lower the valves with a gradual movement, thus insuring 
great quietness and long wear. 

The diameter has been accurately calculated so as to 




Fig. 14. Building tlie Chevrolet frame. As shown it 
is inverted 



avoid any deflection of the shaft while lifting the valves 
and the three ample bearings on which it is supported 
are so finely adjusted that balance is assured. All this 
involves numerous delicate operations and inspections 




Fig. 13. Grinding cams and inspecting progress 
of camshaft finishing 



during the course of construction before the camshaft is 
finally passed and installed as a unit in the power plant. 

And these operations are progressive. After the manner 
of all Chevrolet manufacturing processes, they have been 
so arranged that each follows the other in logical order. 
Time and labor are so conserved and directed that the 
greatest efficiency is secured. Modern machinery is used 
whose capacity is especially calculated for the work and 
special conveyors carry the part from one operation to 
the next. 

When it starts on its way through the plant, the cam- 
shaft looks like a tough piece of knotted wood. But all 
irregularities of the rough forging are removed by snag- 
ging on an emery wheel before it is placed on any of the 
machines which do their part in perfecting the finished 
piece. 

After this operation it goes to a sharp-tooled milling 
machine that cuts the ends to exact dimensions. This 
done, the cams receive the first rough grinding, Fig. 13, 
and the whole is straightened by finely adjusted air presses. 
Then the cams themselves and the bearings are turned, 
the cams are rough ground and the shaft is ready for the 
heat treatment. 

AW these operations are performed before the treatment 
by heat and brought to a fine point of accuracy. For once 
a piece of steel is hardened in the heat treat department, 
it is so hard that only the most costly cutters and millers 
could shape it without damage as much to themselves as 
to the cams. To the heat treatment is due the quality of 
the metal itself. 




Fig. 15. Camshaft Inspection Includes each bearing, cam» otitsf 
dimensions and quality of steel ^ 
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In the first place it should be remembered that the 
character of steel can be controlled by the amount of 
carbon used. The wrought iron, of which steel is made, 
absorbs carbon as water does sugar. The degree in which 
carbon is applied determines the degree of strength and 
character whether hard, soft, tough or brittle. 

In the Chevrolet heat treat department the amount of 
carbon and the manner of its application have been sci- 
entifically adjusted to the work the camshaft is called 
upon to do. During the carbonization of the camshaft, 
the cams and bearings are left so exposed as to acquire 
hardness in just the proper degree. As soon as this 
carbonizing process is finished, the camshaft is tempered 
in oil in order to fix the effect of the carbon permanently. 

Then the camshaft is balanced, Fig. 12. This is a trade 
in itself, applied by men who practice it for years to se- 
cure the finest degree of accuracy. The shaft is suspended 
on knife-like rollers and revolved ; and at any point where 
the gauges show it out of alignment in the slightest de- 
gree, it is straightened in a delicate press. 

From this point the camshaft progresses through a 
series of grinding operations. Each of the three bearings 
and the gear fit is ground separately, and each is ground 
twice, once to secure exact dimensions and once to per- 
fect the finish on each bearing surface. The whole course 
of these operations requires eight different sets of ma- 
chines, one for each operation. 

The grinding of the cams is especially interesting. Their 
eccentric shape requires an eccentric motion of the grind- 
ing machine. 

To insure the accuracy of this operation, the rotation 
of the grinding wheel of the machine is controlled by a 
master cam. This is under continuous observation by the 
operator of the machine itself, and also an inspector, and 
the master cam can be removed at any time and gauged 
in turn by the master camshaft. The master camshaft is 
the pattern piece, never used for any other purpose than 
the adjustment of master cams and must be perfect in 
every particular. 

After every operation in the construction of the cam- 
shaft, the work done is carefully inspected, Fig. 15). Ev- 
ery error or defect is detected as soon as it occurs and 
no piece of work that is not perfect can pass on to the 
next operation. But when all operations are complete, 
there is a final inspection, when every bearing, cam and 
dimension of the camshaft as well as the quality and 
character of the steel is inspected in detail. For this pur- 
pose, scleroscopes, micrometers and other scientific gauges 
are used, and before it is finally passed as approved, the 
camshaft must comply accurately and in every particular 
with the high standard set by the specifications. 

No matter how good the design and workmanship, the 
finished car will not be right unless all the materials, es- 
pecially the steels, are right. In this particular car, 100,000 
tons of steel are used each year, so the task of checking 
up or proving this material is no small one. It requires 
a special department, included in which are chemical and 
physical laboratories. These too are departments of great 
interest. 

Upon the quality and the suitability of the steel used in 
these parts important things depend. It is responsible in 
great measure for the strength, for the long wearing qual- 
ities which have always distinguished the Chevrolet. It 
is responsible for the comfort and for the safety of pas- 



sengers. The medium weight design that makes possible 
its unusual economy of operation, is based on the strength 
of the highest grade steel. 

Steel, as everyone knows, is developed from wrought 
iron. No matter how much this is hammered and rolled, 
heated or cooled, it is still iron. But molten iron has the 
remarkable property of dissolving carbon in pretty much 
the same way that water dissolves sugar. It does not dis- 
solve very much — 7 pounds at the utmost is all that 100 
pounds of iron will take up. But even 1/10 of a pound of 
carbon is sufficient to cause a radical change in 100 pounds 
of iron. It looks like an entirely different substance. It 
can be made hard and brittle like glass, or soft and tough 
like wrought iron, and at the same time its strength has 
increased enormously. It has become steel. 

As soon as the possibilities of this product first became 
apparent, innumerable experiments were begun to adapt 
its strength for untold uses. As a result of these it was 
found that not only varying quantities of carbon would 
affect changes in it, but that its strength could be in- 
creased and controlled by the addition of still other sub- 
stances. 

Each of these substances gives the steel a special char- 
acter. Manganese, for instance, makes it both harder and 
tougher. Chrome and nickel increase its strength and es- 
pecially its resistance against shocks. Tungsten makes 
steel suitable for tools that are worked at such high speeds 
that the steel is liable to get hot. It makes so-called high 
speed steel. 

But all these steels have one thing in common, namely, 
that they are very sensitive to heat. By heating steel 
carefully to a certain temperature and then cooling it 
again — quenching — it is possible to develop the properties 
in such a way that the steel is most suitable for the pur- 
po.«:e intended. 

This process is consummated in the "bakeshop" or 
heat treat department as it is officially known. Here are 
a number of ovens that remind one somewhat of those in 
an ordinary baker>\ But they are most scientifically con- 
structed, fired with fuel oil, and equipped with all manner 
of instruments — such as pyrometers and poxentiometers 
for supervising temperature. 

But it should be understood that the correct treatment 
of steel depends entirely on its chemical composition, its 
size and shape and the qualities to be developed in each 
individual case. Therefore it is in the laboratory where 
the entire process is controlled that the most interesting 
part of the work is carried out. And in the Chevrolet 
factory the most scientific apparatus has been installed 
for making a complete quantitative analysis of all steels 
treated. Fig. 11. 

There for instance are to be found among other things 
a Brinell machine and what is known as a scleroscope, 
both for the purpose of testing the steel's hardness. 
There also is a great physical testing machine which 
makes it possible to control the tensile strength of steel 
by subjecting a suitably formed piece of known dimen- 
sions to a constantly increasing load until it breaks, aud 
then measuring the amount of the load. Probably the 

It is this careful and constant application of knowledge 
and experience that insures the quality of all steel. It is 
just an instance of the thoroughness in every detail of 
their manufacture that makes Chevrolet cars so depend- 
able. 
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MEN OF THE AUTOMOTIVE INDUSTRY 

Who They Arc What They Are What They Are Doing 



W. J. Corp has been elected secretary and treasurer of the Mal- 
bohm Motors Co.. Sandusky, O., succeeding 1. O. Borman, re- 
signed. Corr has been director of purchase-; for tlie Maibohin 
company for the past year and is widely known in the automotive 
industry. He was with the General Motors for tlie first two 
years following its organization, doing purchasing, cost and sys- 
tennatizing work at the Northway. Cadil'.ac and Oakland plants. 
For the following two years he was director of purcha.ses of the 
Apperson Brothers Automobile Co.. then for two years director of 
purchases of the Falls Motors Corp. For nearly three years prior 
to joining the Maibohm organization he was purchasing agent for 
the Detroit p'ant of the Aluminum Castings Co, 

Homer Hilton, former sales manager of the Oshkosh F. W. D 
truck, has been sent to Detroit to take charge of the office of the 
National Association of Truck Sales Managers, pending the se- 
lection of a successor to H. D. Dabney, secretary, whose resigna- 
tion will become effective March 15. A committee from the asso- 
ciation now is in communication with several applicants for the 
position and announcement of an appointment is expected short- 
ly. Hilton, who is one of the best known members of the asso- 
ciation, will spend a month or two in the local office inducting 
the new secretary before assuming other duties. 

Thomas F. Baxter, at one time general manager of the Holt 
Manufacturing Co., Stockton. Cal., and since the death of Ben- 
jamin Holt, president of that organization, has severed hl« con- 
nection with the firm of Bond & Goodwin, Boston, Ma^., with 
which he was also identified for some time. The business of the 
Holt organization has grown to such an extent as to require Bax- 
ter's undividecl attention and although formerly a citizen of West 
Newton, Mass.. he will continue to reside in Stockton, where he 
may better superintend the company's affairs. 

Percy Bloxam of Great Britain, a member of the Institute of 
Mechanical Engineers and for some time managing director of 
Cambridge Engineering & Motor Co., Ltd., formerly one of the 
chief inspectors for the British government in their automobile 
and ffun and carriage section, has joined the Anderson Motor 
Co., Rock Hill, S. C, as superintendent and engineer. Mr. Blox- 
am is well known in the engineering world having had connec- 
tions with some of the largest engineering concerns in England. 

K. T. Keller has been appointed manager of manufacturing of 
the ChevroCet Motor Co., succeeding F. W. Hohensee. who re- 
signed to join the new Durant Motors organization. Keller has 
ba^ri »- . ?ral Motors organization since 1911, having served 

1 nt at the Northway Motor & Mfg. Co., general 
lie at the Buick Motor Co., and as a member of 

<• r ) 'T .i "ations staff at the corporation ofUces In Detroit. 

Edward V Beach, general manager, Ferro Machine & Foundry 
Co., CleveJ'and, has ben elected president of that company, suc- 
ceeding Crispin Oglebay, who has been made chairman of the 
board of directors. Mr. Beach will continue as general manager. 
Mr. Oglebay has retired from the presidency in order to give more 
time to Oglebay, Norton & Co., in which firm he is interested. 

Philip D. Waqoner has been elected president of the Elliott- 
Fisher Co., Harrisburg, Pa., manufacturer of calculating machines, 
resuming a position he relinquished at the close of 1919 to become 
associated with W. C. Durant, then president of the General Mo- 
tors Corp. He retains a position on the board of directors. 
Kenneth B. Schley remains as chairman of. the board. 

Fred R. Eaton, cashier of the Kalamazoo National Bank, Kala- 
mazoo. Mich., has been elected to membership on the board of 
directors oC the C. G. Spring Co. This action took place at a 
special meeting of the directors of the organization heM early in 
the month and Eaton's acceptance Is generally thought to add 
conservative strength to the organization and accordingjly Is de- 
scribed as meeting with general favor. 

W. Q. Jarman, general manager and secretary- treasurer of the 
Hamilton Motors Co., manufacturers of the Panhard motor truck. 
Grand Haven. Mich., has resigned, taking effect immediately. 
Jarman prior to the Panhard connection was sales manager of the 
Jackson Automobile Co., prior to that Canadian manager for 
Briscoe, and earlier was connected with Maxwell-Briscoe and 
Ford. 

A. B. Jones, a vice president of the B. F. Goodrich Rubber Co., 
has resigned as a member of the executive board of the company. 
He continues however as a Goodrich oflficial. where he has be- 
come known narticularly for his work as administrator of the 
big plant at Akron. It wa.«9 as director of this work that he was 
elected a second vice president early in 1918. 

John G. Perrin, weU known as an engineer, has become asso- 
ciated with Steven.*? Duryea. Inc.. Chicopee Falls. Mass., In a con- 
sulting capacity. Perrin. who has long been active Ini the indus- 
try, for severed years past has been in charge of Knight engine 
production for Willys-Overland, I^td., the Canadian arm of the 
Overland business. 

J. G. Meibrod, during the past 4 years in charge of the Titanium 
Bronze Co. fouTidry. has made connections with the Hills-Mc- 
Canna Co.. Elston avenue, Chicago, and assumes charge of 
their foundry. He was previously with the T-iumen Bearing Co., 
also of Buffalo, both of which companies specialized on automo- 
bile worm wheels. 

F. W. Hohensee. vice president in charge of production of the 
Chevrolet Motor Co., New York CJtv. has resigned and termin- 
ated his connection with the General Motors interests. Hohen- 
see had long been associated with the Chevrolet business and 
had much to do with the creation of the line. 

H. M. Daniels, back after an absence of more than eighteen 
months in the interest of the export bu.^^iness of the Four Wheel 
Drive Auto Co.. C intonvllle. Wis. has been appointed manager 
of the company's New York branch. 
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H. V. Goodenough, for the past six years general manager of 
A. J. MUler & Co., Bel.lefontaine. Ohio, has severed his asso- 
ciation with that organization to join the X^orraine Car Co.. Rich- 
mond, Ind. In his new work Goodenough will act in the same 
capacity as when with Miller. 

Albert E. Doman, formerly vice president and general manager 
of the Doman Development Corp., has been made vice president 
and chief engineer of the company. He is now stationed at the 
factory at Elbridge, N. Y., having been transferred from Syra- 
cuse. 

Frank B. Willis has been appointed sales manager of the Du- 
plex Truck Co. of Lansing. Mich. Willis was formerlv sales 
manager of the Kelley Springfield Truck Co. and has had a long 
and well seasoned truck training. 

Dorsey W. Hyde, Jr., has left the transportation engineering 
division of the Packard Motor Car Co. to become assistant man- 
ager of the Civic Development Department of the Chamber of 
Commerce of the United States. 

James N. Gunn» president of the United States Rubber Co., has 
been elected president of the Lincoln HIghwav Association, suc- 
ceeding F. A. Selberllng, president of Goodyear Tire A Rubber 
Co., who resigned. 

Bob Crowthers formerly with the Gary Motor Truck Co.. Gary, 
Ind., is now located with Master Trucks. Inc.. Wabash avenue, 
Chicago, In the capacity of advertising manager and assistant 
sales manager. 

C. W. Hodges, Galesburg, Mich., has purchased the interest of 
Henry Lane of Kalamazoo, in the Kalamazoo Chain Co. and the 
name of the concern has been changed to the Hodges Chain Co. 
of Galesburg. 

Clifford M. Sparks, formerly captain of the University of Mich- 
igan footbftll team and who is widely known in athletics, has been 
placed in charge of sales for the Sparks -Wi thing ton Co. at Jack- 
son,. Mich. 

GM«ffi D. HHIsr» fonneiiy sales raganai^er of the Nelson Motor 
Tmcli Oow htm been appointed assistant general manager in 
cfaacse of aal€a of the Triangle Motor Truck Co., St. Johns, Mich. 

Arthur H. Lacey, formerly assistant engineer of th» Hall-Scott 
Motor Car Co. and latterly chief engineer at the Moon Tractor Co.. 
has established a consulting engineering office at Oakland, Cal. 

E. G. Edwards, Chicago, for many years associated with George 
W. Kellogg, flounder of the Kellogg Mfg. Co., has been elected to 
the board of directors of the Wayland Speciality Mfg. Co., Inc. 

Warren C. Anderson, director of the five Ford Motor Co. cor- 
porations in Europe and chief representative of the American 
company, with offices in London and Paris, has resigned. 

John Ericson has severed his connection with the Stromberg 
Motor Devices Co., Chicago, where he was engine designer. His 
3>lans for the future have not been announced as yet. 

R. J. Firestone has been e'ected a vice president of the United 
States Motor Truck Co.. Cincinnati. Firestone has been connected 
with the rubber industry for a number of years. 

Meredith Mathews, formerly engineer in the tractor department 
of the Standard Gas Engine Co., Oakland, Cal., is now affiliated 
with the William L. Hughson Co., San Francisco. 

M. C. DIttmann has resigned as vice president and general man- 
ager of the American Bronze Corporation, Berwyn, Pa., and become 
affiliated with the Metz Co., Waltham, Moss. 

W. W. McMahan has severed his connection with Morgan & 
Wright, Detroit, ajud has become vice president of the Ajax Rub- 
ber Co.. New York City. 

L. A. BrowRr formerly district manager for the United States 
Rubber Co., has been elected president of the Grand Rapids Tire 
& Rubber Corp. 

F. J. Druar has resigned his position as chief engineer of the 
Standard Motor Truck Co., Detroit. He has not as yet made p'.ans 
for the future. 



OBITUARY 



Andrew J. Pierce, builder of the Pierce motor car. which was 
the forerunner of the present Case car, died in Clilcago 3ate in 
January. He was born in Rochester. N. Y.. In Jan.. 18r>9. but In 
1S87 moved to Racine and Viecame connected with the Racine 
Hardware Co, In charge of the engine production department 
making an oil engine. In 1892 he entered into bu.siness for him- 
self, manufacturing: a gasoline engine of his own invention wiiich 
was a long step in advance, and organized the Pierce Enerine 
Mfg. Co. After a few years he established and built a large 
plant at Lakeside, a suburb of Racine, and formed the Pierce Mo- 
tor Co. for the manufacture of the Pierce automobile, this being 
an outgrowth of tlie engine company. The Pierce (H)nipany was 
sold in 1910 to Case who continued to manufacture the Pierce car 
for two years. A new engine was then adopted and the Pierce 
name discontinued. Mr. Pierce was a mechanical engineer and a 
designer and manufacturer of gaso'ine engines. He has been 
allowed many T'nited States patents on engines which have been 
used in launches, automobil'es and stationary machinery and a* 
the time of his death, had .lust perfected and obtained letters 
patent on a new engine for which he claimed great efficiency. 

William J. O'Nell, founder and president of the O'Nell Rubber 
Co.. of Akron died suddenly of apoplexy Feb. 14 while en route to 
his office. Mr. O'Xeil resigned from tl»e B. F. Goodrich Co.. e'even 
years ago to establish the company. 
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Acme Motor Truck Co., Cadillac, Mich., expects to resume ship- 
ments and large scale production on March 1. This was revealed at 
the recent annual meeting at which the fo lowing board of directors 
was re-elected: Henry Ballou, John Wilcox, D. B. McMullen, C. F. 
Williams, F. O. Gaffney, Henry Kknowlton, W. A. Kysor. C. J. 
Heim and Frank Bowen. The board elected officers as fol ows: 
President, W. A. Kysor; vice president, J. P. Wilcox; secretary, 
C. J. Helm; treasurer, Henry Knowlton. 

Dodge Brothers, Detroit, manufacturers of automobi es, are ai- 
ranging plans for the continuance of their building program now 
under way. Increasing the appropriation to $6,000,000 for ex.pan- 
sion purposes. The entire plant, as projected, will have a total 
floor area of about 100 sq. acres; the main bui'.ding will consist 
of about 860,000 sq. ft., and will supplement an eight story struc- 
ture now being finished with floor space aggregating 140,366 sq. ft. 

Twin Ports Steel & Tractor Co., Superior. Wis., organized sev- 
eral months ago has acquired the Interests of the Evered Foundry 
& Machine Co. of the same city. The manufacture of gas trac- 
tors, hoisting engines and power winches will be continued, and m 
addition several new lines will be added. A jobbing department 
also has been established for pattern, casting and machine work. 

LaPorte Tractor & Foundry Co., LaPorte. Ind.. has completed 
Its plant at Bast LinccJ.nway and the I^ke Erie & Western Kail- 
road and will commence operations on or before April 1. Th'2 
structure Is 100 x 200 ft. The (plant is not connected with the 
parent plant in Benton Harbor. Mich.. aUhough the same men 
who started the latter factory organized the LaPorte company. 

Kelsey iwiotor Zo,, Newark. N. J., at the annual stockholders 
meeting ^ected the following- officers and directors: Ernest B. 
Slade, preslaeiiL. v.. . Ke.sey. vice president; Thomas J. Stew- 
art, treasurer; F. D. Dorman. secretary and assistant treasurer. 
Directors: E. .T. Churdhill. A. E. Jennings. John R. Thomas, Charles 
W. Hoyt. Charles Abbott, E. T. R. Cadmus and L. S. Tyler. 

Triangle Truck Co., St. Joiins. Mich., has received an order 
for 3.750 trucks from the Attick-Slioecraft Co.. Kansas City, and 
also substantial increases in siiipping schedules from deaers and 
distributors. It is stated the company will be forced to take on 
additional men and make an addition to its plant and equirm.-nt. 

Southern Truck & Car Corp., large manufacturers of motor 
trucks is now in the hands of a receiver. Garland Daniel, Greens- 
boro N. C where the plant Is located, having been appointed. 
This action has l een taken, it is claimerl. to protect the stock- 
holders of the company. It Is capitalized at $1,000,000. 

Advance Truck Co., I.os Angeles, manufacturer of tr^.Mv^? and 
parts, is having plans prepared for a new two story, reinforced 
concrete factorv, 100 x 150 ft,, at Ya'e and Alpine streets. Ben- 
jamin J. Blosei-, 523 Consolidated Realty Building, is architocl. 

Do -It -All Tractors Corp., New York, recently incorporated with 
a capital of $100,000, will manufacture a combination plowing and 
cultivating motor driven tractor, with adjustable bidl wheels. 
Headquartf-rs will be at 202 Fulton street. New York. 

Factor Motor Trucks, Inc., Springfield. Mass.. has been Incor- 
porated with a capital of J500.000 by Adolf A. Geisel and Herman 
G. Farr. Springfield; and William V. Baldwin, Wilbraham, Mas.*;., 
to manufacture automobile trucks and parts. 

ideal Tractor Cultivator Co., McCall Building, Memphis, Tenn., 
inanufacturer of motor tractors and agricultural machinery, has 
acquired a local building, to bo remodeled and extended for a 
new plant. R. F. Carr is president . 

Ellis-Mclntyre Motors, Ltd., Hamilton. Ont., has been Incorpo- 
rated with a capital stock of $150,000 by Daniel T... Mclntyre, WIl- 
loughby E ls. Charles E. Sellens and others to manufacture auto- 
mobiles, trucks, tractors, etc. 

London Motors, Ltd., London, has been Incorporated with a capi- 
tal stock of $1,000,000 by William R. Stansell. Thomas A. Conley, 
Thomas H. Griffith and others, to manufacture motors, engines, 
automobiles, trucks, etc. 

H. M. Holden, Corpus Christ I. Tex., and associates, have organ- 
fz?d the Ho'.den Ti actor & Implement Co., to manufacture motor 
driven tractors and parts. 



Body Builders 



H. Sl M. Bodv Corp., Kaclne. Wis., recently formed by Hupmo- 
bil ' ixut\ Mitchell interests, and which has purchased Pant No. 2 
of tile Mitchell Motors Co., has received orders for several thous- 
antl automobile bodies and filling of the orders will begin just as 
soon as nc-essary plans, tools and material arrive. The placing 
of such a large number of automobi e bodies means tlie operat- 
ing of the local plant to full capacity and will give employment to 
sever.Tj! hundred men. Mr. Kerr, nianager of the plant stated 
that the outlook of the season's business Is bright because of 
automobile coma^anies placing orders for bodies. The H. and M. 
Bodv Corp. wir build bodies for the Hupmobile and Mitchell auto- 
mobiles as well as for other companies. 

Auto Body Co., Detroit. Iwilance sheet for Dec. 31 showed assets 
of $2.674.90*>.02 and a siiriVus of $4K.o:^5.2S. (Current assets were 
$1,515,006.50 and current liabilities $1 ,U70. 190.r,j) comnared with 
current assets of $1,211,709.04 and current liabilities $714,934.39 jn 
1019. Working capital at the end oC 1920 was $444,515.81 against 
« 4 9r> 931.03 a year ago. Fixed assets were $1.095. 329. .'>7 against 
• 1 n<Mi T43.06 In 1919. Outstanding nreferre l stock amounted to 
$531,500. an Increase from $527,600 during the year, and outstand- 



ing common was $1,018,500, an increase from $1,017,400. Total 
\jsets for the previous year were $2,339,216.29 and surplus $49,78:i 
Mercury Body Co., 503 Marlon E. Taylor Building, Louisvl l^ 
Is arranging for the purchase of machinery for the manufacture 
of automobile bodies. Construction is under way on a one stor^ 
building, 60 x 235 ft., with departments to include machine shojj 
sneet metal working, enamelmg, wood working and power house. 
It is proposed to develop a capacity of about 40 automobile bodies 
per day. C. T. McCormick Is general manager. 

Gus Edwards Truck & Cab Body Co., recently organized and In- 
corporated In Paducah. began operation Feb. 14. The company 
will manufacture automobile truck and cab bodies, orders already 
received amounting to about $15,000 according to President Gus 
Edwards. It will he the on y institution of the kind In this section 
and a large business is expected to be built up by offlcals of the 
company. 

Acme Body Works, Appleton, Wis., established about two years 
ago to manufacture automobi-lc and motor truck bodies, etc., has 
incorporated its business without change of style. The capital 
stock is $60,000. The incorporators are C. C Seeger and George 
W. Wiegand, the principal owners. 

Rupp & Briscoe, Portage, Wis., body and wagon manufacturers, 
have arranged to open a large, modem plant, equipped with the 
most approved machinery. Skil ed wagon builders have been en- 
gaged and It Is expected that the company will be in full operation 
in a very short time. 

Western Body Mfg. Co., 736 Third street. North. Minneapolis, 
Minn., manufacturer of automobile lodies, is having plan.s ytiv 
(pared for a new three story and basement factory. Bell & Kins- 
port, Hawkes Building, are architects. 

Hoibrook Co., West End avenue and Sixty-seventh street, New 
York. manuf.acturer of automobile bodies, has plans under way for 
a new one story plant at Hudson, N. Y., 100 x 260 ft. John Gra- 
ham Is president. 

Wegner Utility Auto Body Co., Goshen, Ind., has been Incorpor- 
ated with a capital of $50,000 by E. H. Hewit, F. A. Wagner and 
E. S. Of.son. Goshea, to manufacture automobile bodies. 
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PATENTS 

Patents — H. W. T. Jenner, patent attorney and mechani- 
cal expert, 622 F St., Washington, D. C. Established 1883. 
I make an examination and report if a patent can be had 
rnd exactly what it will cost.x^nd for ciifcular. 
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FOREIGN AND DOMESTIC MANUFACTURING INQUIRIES 

The following inquiries, offering manufacturing and merchandising opportunities, have been received recently and 
are offered to subscribers and friends of Automotive Manufacturer for what they are worth 



DOMESTIC INQUIRIES 

1 — New spark plug, guaranteed to operate in oil or money back. 
Seeking additional sales outlets, preferably middle western and 
western states. 

2 — Importer of highest grade French spark plug with many points 
of individual merit would like to hear from manufacturers In the 
market for something better. 

3 — Michigan body firm is about to come into the market for mal- 
leable iron and drop forged parts and fittings to be used in 
manufacturing truck bodies and cabs. 

4— Engine inventor with several patents would Mke to arrange 
with large reputable engine manufacftarer for c instruction and 
demonstration of ringless piston now and other foaiuros later, 
with view to making permanent arrangement after successful 
demonstration. 

FOREIGN INQUIRIES 

34260 — A commercial agent in Argentina desires to secure the ex- 
clusive agency for the sale of lubricating oils and greases. Quo- 
tations should be given c.i.f. Argentine port. Reference. 

34261 — A merchant in Spain desires to secure an agency for the 
sale of agricultural tools, automobiles and hardware. Quota- 
tions, c.i.f Spanish port. Reference. 

34266 — A meroaiitlle firm in Egypt desires to secure the exclusive 
agency for the sale in Egypt and Sudan of motor cars and trac- 
tors, rubber tires, agricultural machines and tools, timber and 
chemicals. Quotations, c.i.f. Alexandria, Payment to be cash 
against documents on arrival of goods. References. 

34283 — A merchant in Canada desires to purchase shock absorbers 
for heavy automobiles and an electric lighting p^.ant for country 
house, automatic without storage battery, of not less than 1,503 
watts. Quotations, f.o.b. point of shipment. Payment to be 
cash. Reference. 

34288 — ^A mercantile firm in Australia desires to secure exclusive 
agencies from manufacturers for the sale of automobile acces- 
sories, automobile brake lining, malleable iron pipe fittings, 
carpenters' and mechanics' tools, labor saving machine tools, 
hardware and electrical fittings of all kinds. Catalogues are 
requested. Quotations, f.o.b. New York or c.i.f. Australian port. 
References. 

34294 — ^A trading company in the Netherlands desires to secure an 
agency for the sale of motor cycles, bicycles, bicycle frames and 
accessories, and similar articles. Quotations, c.i.f. Amsterdam 
or Rotterdam. Payment to be made upon receipt of goods 
Reference. 

34295 — A commission company In Madeira desires to secure agen- 
cies for the sale of pneumatic tires, textiles, tlinens and varnish. 
Correspondence in Portuguese. Reference. 

34296 — A merchant in Australia desires to secure catalogues and 
prices of tractors and trucks especially designed for log hauling 
through forests and for road transport; and also of tackle and 
equipment for handling, loading, and unloading logs. Quotations, 
c.i.f. Australian port. Reference. 

34298 — A commercial representative in South Africa desires to 
secure an agency on a commission basis from manufacturers 
for the sale of paints, spraying machine for paints, incandescent 
kerosene oiJ lamps and motor cycles. References. 

34299 — A merchantile company In Norway desires to secure an agency 
for the sale of machinery, automobiles, accessories and electric 
specialties. Quotations, c.i.f. Jsorwegian port. Payment to be 
made through banks in Norway and in New York. References. 

34310 — A merchant in the French West Indies desires to secure 
catalogues in French of articles which he plans to purchase, 
such as two passenp:er automobiles of from 6 to 12 h.p., rubber 
and '.eat her fabrics for hoods, inner tubes, pumps, motor oil, 
grease, gasoline, carburetora, storage t>atlerles. spark plugs, in- 
sulated wire, kerosene motors for electric lights, all to be of the 
best quality, and articles not already represented in those 
islands. 

34324 — An importing firm in India desires to be placed in touch 
with manufacturers and exporters for the purchase of hardware, 
machinery. eUM tricall goods, metals and metal products, pipes 
and fittings, motor cars, bicyc'e.s and accessories. Reference. 

34328 — A commercial agent in Argentina desires to secure the rep- 
resentation of firms for the sai'.e of general lines of hardware 
and automobile accessories. Quotations, f.a.s. New York or c.i.f 
Buenos Aires. References. 

34334 — A New Zealand purchasing agent desires to secure agencies 
for electrical appliances inoT.uding household devices, automo- 
bile acx^essorios and hardware. References. 

34346 — A merchant in Bulgaria desires to purchase and later se- 
cure an agency for a thrashing machine and traction engrfne not 
greater than 10 horsepower, without the apparatus for making 
smalJ chaff. Quotations c. 1. f. Varna. Terms: Cash payments, 
or arrangements may be made. Correspondence in Bulgarian 
or French. 

343r»n — A firm of commission agents In India desires to get in 
touch with American firms for the importation of hardware of 



all kinds, wire goods, tool and spring steel, vises, anvils, railway 
stores, machinery, electrical goods, glassware, enameled ware. 
nrUld steel, bars, p ates. angles, etc. ; corrugated sheets, plain 
galvanized sheets, brass and copper sheets and rods, motor car^ 
and motor cycles and parts. Agencies desired for sale in British 
India. Burma and Ceylon. Reference. 

34351 — A commercial agent in Spain desires to secure the repre- 
sentation of firms for the sale of agricultural machines and tools, 
automobiles and accessories, hardware, saws, paints and var- 
nishes and labor saving devices of all kinds. References. 

34367 — A commercial agent In Egypt is p anning to open show- 
rooms for the exhibition and saie of tractors, trucks, oil engines, 
agricultural machinery, motor cars, tires, etc., and desires to 
secure the representation of firms with a view to advertising 
and selling American goods. 

34380 — A commission merchant in Syria desires to secure an agency 
for the sale of agricultural implements, including tractors of the 
"tank" type, and other motor apparatus for use in commencing 
scientific farming. Quotations c. i. f. Beirut or Alexandretta. 
Terms: Payment against documents, or 20 per cent in advance 
and balance against documents. Correspondence in French or 
Arabic. References. 

34392— A commercial agent in Spain desires to secure the repre- 
sentation of firms for the sale of grinding and sharpening ma- 
chines, automobile supplies, paints and varnishes. References. 
34411 — ^A machinery importing firm in Spain desires to secure an 
agency from manufacturers and exporters for the sale of iron 
and steel sheets, ingots and castings, automobiles and motor 
trucks, mineral oils, petroleum, etc. Quotations, c. i. f. Spanish 
ports. Correspondence In Spanish or French. References. 

34413 — A commerciail agent in Italy desires to secure an agency 
for the sale of metals, oils and greases, belting, leather articles, 
automobile parts and accessories and hardware. Quotai.lons 
c. I. f. Genoa. To arrange for opening of credit with American 
banks. References. 

34428 — A manufacturer's representative in Mexico desires to se- 
cure an agency for the sale of leather such as kid, calf and 
patent. No reference offered. 

34433 — A mercantile company in the Straits Settlomonti desires to 
secure an agency for the purchase of rubber. Reference^!. 

34438 — A commercial agent In Slam proposes to carry on business 
in that country as importer and distributor and desires to se- 
cure an agency for the sale of motorboat engines, motor trucks, 
automobi'es and auton»obile supplies. No reference required. 

34446 — A merchant in Algeria desires to purchase and secure an 
exclusive agency for petroleum for fuel. He desires at first one 
tank steamer of about 2,000 to 3.000 tons. Five of such cargoes 
will be required annually. Quotations c. 1. f. Algeria. Payments 
against documents either in New York or Algiers. References. 

3^454 — A merchant in Germany desires to be placed in touch with 
manufacturers for the importation of machine tools, especially 
lathes, shapers. drlJl presses, etc. No references. 

34460 — A merchant in Chile desires to be placed In communicatioJi 
with manufacturers for the sale of paints, oils and varnishes in 
Chile. No reference. 

34468 — A manufacturing company in Belgium desires to secure an 
agency for t!ie sale of medium priced automobiles. Quotations, 
c. i. f. Belgian port. Reference. 

34470 — The Amerit an representative of a firm in Scotland is about 
to return to that country and desires to secure an agency for 
the sale of iron and steel products and hardware. References. 

34172 — .A comjnercial JiKcnt In Syria desires to secure the repre- 
sentation of firms for the sale of automobl es and hardware. 
Quotations c. 1. f. Beirut or Alexandietta. Terms: Twenty-five 
per cent in advance and balance against documents. Reference. 

34473 — A request has been received from a man in Yucatan for 
catalogues of gasoline launclies. No reference. 

34478 — An industrial organization in The Nt-tlierlands desires to 
purchase and secure an agency for the sale of tools and steel, 
pig iron, steels, lumber, etc. Quotations, c. i. f. Rotterdam. 
Terms: Cash against document.s. Reference. 

344S9 — A mercantile company in Iro'and desires to secure an 
agency for the .sale of high-grade automobile tires. No reference. 

34491 — A request has been leceived from a firm in Spain for tenders 
for the supply of large quantities of gasoline and steel drums 
for automolilles and stationary engines. Quotations, c, i. f. 
Spanish port. No reference. 

34506 — A commercial agent in France desires to si^cure the repre- 
sentation of firms for the sale of kerosene, pa^nline and lubri- 
cating oils. Quotations, c. i. f. Fiench port. References. 

34r»11 — A merchant In France desires to sectire ati agency for the 
sale of tires, tubes and automobile accessories. Quotations, 
c. I. f. French port. Correspondence in French. References. 

34533 — A merchant in India desires to be placed In communication 
with firms for the purchase of all kinds sporting goods, bicycles, 
motorcycles and automobiles and accessories. Qtiotations. c. i. f, 
Indian port. Reference. 



The foreign inquiries are received mainly through governmental sources, and consequently some delay in reforward- 
ing these must be expected. Answers should comply with the following simple rules: 1. Write one inquiry and only 
one on each sheet. 2, Give the number set against the inquiry below. 3, Write on your own business letterhead. 
Address, Commercial Inquiry Dept., Automotive Manufacturer, Heptagon Building, 153 Waverly Place, New York. 
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Leather Cloth that Does Credit to 
Your Product 

You can take an honest pride in the joh turned out l)y your uphol- 
sterinj^' and trimminj^- department if it has Meritas Leather Cloth 
to work with. And you can rest assured your customers will be 
fully satisfied with the way Meritas stands up and retains its good 

appearance even after lonp;, hard service. 

' Meritas is both pliant and tough. We make the surface leather- 
like and we make sure it holds fast to the sturdy fabric; -To safe- 
S'uard tlie uniform (|uaHty of this fal)ric we weave it in our own 
southern cotton mills. We manufacture Meritas complete in our 
own factories, where every process has been perfected to give 
Meritas maximum value, and is under the constant supervision of 
skilled speciaHsts. 

Meritas Leather Cloth is supplied in every grain, finish, color and 
weight the automobile manufacturer could desire. 

Let us send you samples 

THE Standard Tkxtiue Products Co. 

320 Broaoway, New York 
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THE most conclusive proof < l 
quality in WEMSCO prod- 
ucts IS lu the fart that man- 
ufacturers m the automotive field 
ai r usiDu' our products as 5/a/K/or(/ 
equipment. 

The manufacturer having aut(> 
part needs that require special at 
lention will fmd it advantageoi. 
to his interests to send for detail^ 
of our sei'vice. 

Western Metal Specialty Co. 

MII.WM kEE 
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I Automobile^ Carriage, 
I Wagon and Special 

j rORGINGS 

I of Guaranteed Quality 

I When you are in the market, send us your 
I blue-prints for quotations. 

I Ask for catalog showing part of our large 
I line of Automobile and Special Forgings, 

i also catalog listing our full line of Carriage 
I and Wagon Hardware, 

I RicHard Erccles Co. 

I AUBURN, NEW YORK 



ESTABLISHED IN 1880 
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Metal Houldingsf) Shapes: I [_ 



GLASS CHANNEL AND PENCE MOULDING 



254 



.043 6a.— 
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Two highly important shapes for the 
enclosed body are here shown. Glass 
channel must be strong and durable, yet, 
it must be accurate. Fence moulding is 
the backbone of the bottom channel, re- 
inforcing and securely holding it in place. 

Both of these shapes as drawn by the 
Dahlstrom process are true and accurate 
in every detail. They are shipped cut to 
meet your requirements or in mill lengths 
ag desired. 

Among the cars on which these shapes 
are used are the Oldsmobile, Marmon 
and Maxwell. 



Dahlstrom Metallic Door Company 



.050 Gar- 



1561 



545 



429 BUFFALO STREET 



JAMESTOWN, NEW YORK 



New York Office 
2 Rector Street 



Cteveland Office 

916 Swetland Building 



Detroit Office 

855 Book Building 



St. Louis Office 
106 N. 3rd Street 



Chicago Office 
19 La Salle Street 



Representatives in All Principal Cities 
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MORE THAN 90% OF THE 

HARDNESS TESTING 

IS NOW DONE BY 

The Scleroscope 

Universally adopted, direct 
reading, inexpensive, and the 
only instrument that agrees 
with others of its kind in all 
parts of the world, thus solv- 
M ing problems of ordering ma- 
I terials to specification. 

^ Booklet Free 

I The Pyroscope 

B The Pyroscope Is the 

= common sense heat meas- 

^ uring instrument that 

= makes straight for re- 

M suits without fuss. CJosts 

m least of all, burns simple 

m kerosene, never varies. 

m It is the one invariable 

g trusty In the grimy 

^ hands of furnace men, 

s hardeners, carburizers. 

p It is a pet in the labora- 

s tory and is also being 

m universally adopted by 

= colleges for demonstra- 

= tion purposes owing to 

= the correctness of the 

m principle utilized. 

^ Our best customers are 

^ those who have tried all 

m other means of heat 

= measuring. 

= Send for Interesting bul- 

p letin on heat measuring. 

I The Shore Instrument & Mfg. Co. 




Pressed Metal Work 

Made Specially to Your Order 

We can place at your service a 15-acre 
plant for the manufacture of Gasoline Tanks, 
Maxim Silencers, Concealed Door Hinges, 
Pressed Steel Oil Pans, Radiator Shells, Ra- 
diator Tanks, Radiator Side Members, Gear 
Covers, Cylinder Covers and other Pressed 
Metal Parts. 

It will pay you to give us a chance to quote. 

G.R&F.SERViCE 

Geuder, Paeschke & Frey Co. 

1200-1600 St. Paul Ave., Milwaukee, Wis. 

Exflusive manufacturers of the Maxim Silencer 



Van Wyck Ave. and Carll St., JAMAICA, N. Y. m 



in 



Agents in All Foreign Countries = 
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Automotive Manufacturers 
Recommend ''SULPHO'' 



The Nash Motors Comrvny 

M m H Ae tuma i/'AMk Can mmd Jhicks 



fJbjtXm Oil * Mfg. Co., 
Ctaicaco, XU. 

0«Btl6BMi: 

!!• have during the l*st f«« ■ontha used 
Mvcral barrels of your Sulpho High Speed Cutting 
Oil to our entire satisfaotion. 

Ton will be pleased to learn that this 
oil has been tried and used psrtieularly on very 
diffieult and hard Jobs %iMre other oils, hare 
Mt given the desired saoothness and finish. 

Trusting the above nay be of interest to 
ystt, «e renain 

Tours very truly* 

Hash Motors Co* 



I.P. 



^Superintendent . 



Send for our booklet on Sulpho 
Just off the press 




You can increase your cutting speed to 
100 lineal feet per minute 



Think what that means to you in increased pro- 
duction. We maintain that the use of Sulpho in 
your machines will enable you to increase the 
speed to maximum. The cooling action of Sulpho 
will more than double the life of your dies and 
cutting tools. The slight abrasive quality of Sul- 
pho will result in brighter and smoother products. 

Large automotive manufacturers are using Sulpho 
exclusively for thread cutting, broaching, milling, 
gear cutting, automatic screw machine work, etc., 
and are turning out more work, better work at 
less expense in dies and tools. 

We will gladly send a drum of Sulpho on a 



If you will try a drum of Sulpho Cutting Oil at 45 
cents a gallon f.o.b. Robinson, III., on a strictly 
approval basis, using a sufficient amount on the 
hardest work in your plant, we will guarantee to 
refund the entire purchase price if Sulpho fails 
to meet your requirements. 

The services of our engineering department^ con- 
sisting of practical shop men versed in cutting 
oils, are at your command. They will be pleased to 
assist you in your cuttin.s: oil problems. Do not 
fail to ask for a copy of this important bookie: 
just off the prc!S9f. 

strictly approval Msis for test and Inspection 



Kesrstone Oil & Mfg. Company 

111 North Market Street Chicago, III. 



Branch offices: 
Cleveland. Saginaw. 
Tulsa. Detroit 



Refineries: 

Robinson, ni. 
Pryse. Kentucky 



Digitized by 



Google 



March, 1921 




THE AUTOMOTIVE MANUFACTURER 

and Delivered on 

RIVETS Made to order only. .035 to .375 diameter 
ESCUTCHEON PINS Carried in stock in Brass and Iron 

Made to order in other metals 
Send sample or rough sketch for estimate and state quan- 
tity wanted. Quantity makes the price 

JOHN H ASS ALL. Inc. s'«y«»<'o«w««ist..,Brookry.. 

*«r-«k^k.»i-»*jmj, mma\^« New York EitebUibed I8N 
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The Best Bearing Metal on ihe Market 




FAHRIG 



FRICTION 
ANTI 



METAL 



A Clean, Homogeneous Tin-Copper Alloy 
Made by Our Special Formula From 
New Raw Material for Use as a Babbitt 

FAHRIG METAL CO., New York 
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WILCOX 



?i SHED 
FORGED 



CARRIAGE HARDWARE 
AND GEAR IRONS 

Write for Prices and Catalog 

The D. Wilcox Mfg. Co. 



JOHN L. BOGERT 

165 Broadway, New York City 

Internal Combustion Engine Specialist 

ENGINEER TO 
American Krupp System Diesel Engine Co. 

New York Engine Company 



MECHANICSBURG, PA. 
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SUBSCRIBE TO 

The AUTOMOTIVE MANUFACTURER 

the Best, and at the same time, the Cheapest 
Journal covering the Automotive Field 

Only $2.00 a Year Subscribe Today 



MECHANICAL 



AND 



PATENT OFFICE 
DRAWINGS 

ACME DRAFTING CO, 

Telephone C. A. PEARD, Prop. 

Beekman 3969 116 Nassau St., New York, N.Y. 



Electrical Testing Laboratories 

80TH ST. AND EAST END AVE., NEW YORK 

Electrical Photometrical and Physical Test 
TESTS OF 

Head Lamps, Chemical and Metallographlc Examinations of 
Steel and Iron, Lubricating Oils, Gasoline, etc. 



PORTER'S BOLT CLIPPERS 

"Easy" «New Easy" Allea-Raadall 




H. K. PORTER, EVERETT. MASS. 



JOHNSTON'S 

KRAKNO 

Color Card Free 
$4.00 per gallon 

The R. F. Johnston Paint Co. 

Cincinnati, Ohio 



Why Not Have the Best? 

One of 8 Large Variety 

G. Cowles k Co. 




NEW HAVEN, 
CONN. 



THE CHARLES WING CO. 

Established 1848 
Manufacturers and Wholesale Dealers In 
AUTOMOBILE AND CARRIAGE 
HARDWARE AND TRIMMINGS 

AMESBURY, MASS.. U. S. A. 
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The 



Laidlaw Company 

Inc. 

New York City 



Automobile 
Fabrics 
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Give it the 
Scrub Test 



• • • • • 



A Fabric for 
Every Purpose 

For Closed, Open or 
Convertible Bodies 
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TRADE MARK 
REG. U. S. PAT. OFF. 

Take a piece of Diixrane T^p Material in your hand and 
treat it rough — scrub it together back and forth unmercifully, 
precisely as a washwoman scrubs > li»thes. Do it a^ain and 
again (say 35 times) and thf?ii examine the result closely — 
you will find absolutely no mark or crack in the material and 
not even as much as a mar in the finish of its surface. 

This is the test devised by experts who buy Rubberized 
Top Fabrics in large quantities. It is far more severe than 
any to which the material could possibly be subjected to in 
actual use or service. 




is light weight and very tou«:h. Though It folds easily, it 
will not sag, crack or fade under the most severe conditions, 
and its extra high grade coating gives It a beauty to satisfy 
the most exacting requirements. 

Write for a sample of Duxrane Top Fabric and give It the 
scrub test. It Is a proof of superiority. 

O'BANNON CORPORATION 

200 FIFTH AVENUE, NEW YORK 

Manufacturers of a complete line of coated fabrics of every 
description. Ask for samples of Rubberised Top Fabrics, 
Single and Double Textures, and of Leather Substitutes for 
entire trimming. 
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I N C E N T ' S j i Drafting Supplies 

- TRACING PAPERI " 



FOR 



Engineers, Draftsmen and Constructors 

A Get it from your dealer 
B In rolls of full 20 yards 
C 30-36-42 inch wide 
D Evei^ yard parfecl 
E Is very transparent 
F Very strong; lays flat i 
G Makes perfect blue 

prints, is permanent and 
H does notgi^ biiltle 

with age. 
I Erasures may be made 
several times without 
amasion. 

PRSPARBID AND ICADB BT 

GfcORGE WmctNT 
442 East Fiftjr.fhird Sfareet 
New York City, N. Y. 




We manufacture a full line of high 
grade supplies made under our own 
supervision ; we know they are right 

Qaallty Plus 

and at prices that appeal 



m 

I 



A 

Specialty - 
Our 




Monroe 

Drawing 
Table 

A table of general utility made after our own 
I ideas. Stands rigid and lasts a life time. 
I Let us quote on your needs. 

I Ask for catalog '*A*' 

I N^jw York Blue Print Paper Co. 

I Sensitized PapertT O'iSwfiia Mitsrial, Omftlng Furiiltur« 
I >iyjjfce ti| ij[stjBeet <^^> New York City 
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Lubricated for a Lifetime 



The material from which the cam of the 
Westinghouse Type "SC" Ignition Unit is 
moulded was developed in the Westinghouse 
Research Laboratories. In this material, 
graphite is effectively incorporated. 

As a consequence the cam requires no 
lubrication from an outside source and is 
certain, under ordinary conditions, to outlast 
the car on which it serves. 

This cam typifies the attention given to 



details in the design of this new Westinghouse 
Standardized Two-Unit Battery Ignition, of 
which other outstanding features are the 
self-cleaning contacts, the waterproof, air- 
tight condenser, moisture-proof coil, and 
accurate electrical balance between coil and 
condenser. 

These features are all illustrated in Cir- 
cular 1606. A copy will be mailed you 
on request. 



WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 

AuUmobif* Equi0m0Ht Department 
General Sales Office, 110-114 West 42nd Street, New York City 
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W W STANDABDIZFD K?NITION FOB AUTOMOTIVE VEHICLES 



FOB AUTOMOTIVE VEHICLES 
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And Zapon qualities are accepted as 

standards. 

For more than thirty years the Zapon brands — Mule- 
skin, iMustanj^, Broncho, Moroccoline and Randco have 
possessed the advantages of originahty and pre-eminence. 

Beauty, strength and durabihty are the basis of the popu- 
larity of Zapon Leather Cloth, it possesses every de- 
sired shop-rooni quality. Sales result from its natural 
attractiveness and the knowledge that, "It Wears — and 
Wears — and Wears." 

Send for a new sample book of this ideal upholstery 
materiid* 

ZAPON LEATHER CLOTH COMPANY 
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